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A A 501 A Distortion Analyzer 374 

AA 5001 Programmable Distortion 

Analyzer 374 

AFG 5101 Function Generator 397 

AFG 5501 Function Generator 397 

AM 501 Operational Amplifier 414 

AM 502 Differential Amplifier 414 

AM 503 Current-Probe 

Amplifier 414, 540 

AnthroArm Shelf Arms 18 

AnthroBench Bench 20 

Anthro Cart PC. GT. Carts 21 

ASYST Software 465 

AVC-20 Audio Vector Converter .... 90 

A6302 Current Probe 461. 540 

A6303 Current Probe 461, 540 

A6741 RS-499 Interface 71 

A6742 2-Wire Direct Interface 71 

A6743 Tri-State Break-out Box 71 

A6744 Interface Adapter 71 

A6746 EBU/SMPTE Bus Interface . .71 

A6747 X.21 Physical Interface 71 

A6901 Ground Isolation Monitor . . 542 

A6902B Isolator 543 

CDM250 Digital Multimeter 139 

CFC250 Frequency Counter 138 

CFG250 Function Generator 138 

CG 5001 Programmable Oscilloscope 

Calibration Generator 406 

CG 551AP Programmable Oscilloscope 

Calibration Generator 406 

CLANDS II 68K Family C Development 

System 331 

CLA6820 68K Family C Compiler . . .331 

Common 

LISP Software 15 

CPS250 Power Supply 139 

CT-1 Current Transformer 541 

CT-2 Current Transformer 541 

CT-3 Signal Pickoff 533 

CT-4 Current Probe 541 

C-30B Camera 514 

C-31B Camera 514 

C-4 Camera 512 

C-5C Camera 509 

C-7 Camera 510 

C-51 Camera 516 

C-53 Camera 516 

C-59A Camera 516 

DAS 9109 Digital Analysis Mainframe . 343 

DAS 9119 Digital Analysis Mainframe 

(ATE Version) 343 

DAS 9129 Color Digital Analysis 

Mainframe 343 

DAS 9219 Digital Analysis Mainframe . 336 

DAS 9229 Color Digital Analysis 

Mainframe 336 

DAS 92E9 Expansion Mainframe .... 336 

DAS 9201T High Resolution Color 

Display 336 

DCS01 Digital Camera System . . . 453 

DC 5004 Programmable 

Counter/Timer 381 



DC 5009 Programmable 135 MHz 

Universal Counter/Timer . . 380 
DC 5010 Programmable 350 MHz 

Universal Counter/Timer . . . 379 
DC 503A 125 MHz Universal 

Counter 382 

DC 504A 100 MHz Counter/Timer . . .381 
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DC 509 135 MHz Universal 

Counter/Timer 380 

DC 510 350 MHz Universal 

Counter/Timer 379 

DD 501 Digital Delay 402 

DM 501A Digital Multimeter 392 

DM 502A Autoranging Digital 

Multimeter 391 

DM 504A Digital Multimeter 389 

DM 5120 Programmable Digital 

Multimeter 386 

DM 5010 Programmable Digital 

Multimeter 388 

DM 5520 Digital Multimeter 386 

DP-100 Digital Video Probe 78 

DP 501 Digital Prescaler 384 

DX05 Video Monitor 62 

EBS 501 Basic Modular Pkg 373 

EBS 502 Intermediate Modular Pkg. 373 

EBS 503 Advanced Digital Pkg 373 

EBS 5001 Basic GPIB Pkg 373 

EBS 5002 Measurements/ 

Stimulus Pkg 373 

ECO-170A Synchronous Changeover . 79 

EOS-1 Laser Diode Test System . . 494 

EZ-TEST Software 462 

FG 501 A 2 MHz Function Generator 402 

FG 5010 Programmable 20 MHz 

Function Generator 401 

FG 502 11 MHz Function Generator 402 

FG 503 3 MHz Function Generator 402 

FG 504/T 40 MHz Function 

Generators 401 

FG 507 2 MHz Sweeping Function 

Generator 401 

GPIB Interface Hardware/ 

Software 464 

GMA201/202/ 

251 Computer Display Monitor . 59 

GRASP/EMI Software 126 

GURU II Software 464 

HC01 Video Copier 501 

HC02 Video Copier 501 

HC100 Plotter 129,502 

J16 Digital Photometer/ 

Radiometer 495 

J6501 Illuminance Probe 497 

J6502 Irradiance Probe 497 

J6503 8° Luminance Probe .... 497 

J6504 Uncorrected Probe 498 

J6505 LED Probe 498 

J6511 Illuminance Probe 497 

J6512 Irradiance Probe 497 

J6523 1 ° Luminance Probe 498 

K212 Portable Instrument Cart . . 551 

K213 Lab Instrument Cart 551 

K217/K217S Rack Instrument Cart 552 

K318 Utility Cart 550 

K501 Tek-Tilt Cart 550 

LANDS Language Dev. Systems . . 330 

LDC600 Laser Diode 500 

LDM1301 Laser Diode 500 

LDM1301PR Laser Diode 500 

LDM1551 Laser Diode 500 

LT-1000T VLSI Logic Test System . . .473 

LT-1100 VLSI Logic Test System . . .473 

LT-1000 VLSI Logic Test System ... 473 

L-3 Plug-in Unit 125 

Ml 5010 Programmable Multifunction 

Interface 415 
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MP 1101 Programmable Digitizer 

Measurement Package 449,486 

Multi-V 

Systems Microprocessor Support . . 333 



MX 5010 Interface Extender 415 

MUX04 Digitizer System 456 

MUX16 Digitizer System 456 

OF150 Fiber Optic TDR 68 

OF152 Fiber Optic TDR 68 

OF192 Fiber Optic 

Bandwidth Test Set 69 

OF235 Fiber Optic TDR 68 

OR501 Receivers 488 

OR502 Receivers 488 

OT501 Transmitters 488 

OT502 Transmitters 488 

OT503 Transmitters 488 

PEP 301 Systems Controller 437 

PEP 301 R Rackmount System 

Controller 439 

PEP 303 System Controller 439 



PFG 5105 Pulse/Function Generator . 399 

PFG 5505 Pulse/Function Generator . 399 

PG 501 50 MHz Pulse Generator . . 412 

PG 502 250 MHz Pulse Generator . 412 



PG 506A Calibration Generator 407 

PG 507 Dual Output 50 MHz Pulse 

Generator 412 

PG 508/ 

PG 508T 50 MHz Pulse Generators . 412 

PLOT 10 Graphics Software 15 

PS 5004 Power Supply 410 

PS 5010 Prog Triple Pwr Sup 410 

PS 501-1 Power Supply 410 

PS 503A Triple Power Supply 410 

PTS101 Personal Test System 480 

PROBES 

P6006 10X Probe 521 

P6007 100X Probe 534 

P6008 10X Probe 535 

P6009 100X Probe 534 

P6015 1000X Probe 534 

P6021 Current Probe 539 

P6022 Current Probe 539 

P6046 FET Differential Probe .... 533 

P6048 10X Probe 535 

P6053B 10X Probe 525 

P6055 10X Probe 291,533 

P6057 100X Probe 535 

P6062B 10X or IX Probe 525 

P6063B 10X or IX Probe 525 

P6101A IX Probe 524 

P6102A 10X Probe 524 

P6103 10X Probe 526 

P6105A 10X Probe 524 

P6108A 10X Probe 524 

P6107A 10X Probe 524 

P6108A 10X Probe 524 

P6109 10X Probe 526 

P6121 10X Probe 526 

P6122 10X Probe 526 

P6125 5X Counter Probe 537 

P6130 10X Probe 527 

P6131 10X Probe 527 

P6133 10X Probe 527 

P6134 10X Probe 282, 528 

P6135 10X Probe 290, 528 
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P6136 10X Probe 527 

P6137 High Z passive V probe . . 527 

P6149A 10X Probe 524 

P6150 High BW. Low Z PVC . . . . 529 

P6156 Probe 282,529 

P6201 FET Probe 287, 531 

P6202A FET Probe 531 

P6203 Active Probe 282,530 

P6204 FET Probe 282,530 

P6230 10X Probe 532 

P6231 10X Probe 202, 532 

P6302 Current Probe 

(See A6302) 540 

P6303 Current Probe 

(See A6303) 540 

P6401 Logic Probe 536 

P6407 Word Recognizer Probe . . 223 

P6408 Word Recognizer Probe . . 536 

P6420 IX RF Probe 537 

P6440 Data Acq Probe 335 

P6441 Data Acq. Probe 335 

P6443 Data Acq. Probe 335 

P6444 Data Acq. Probe 335 

P6452 Data Acquisition Probe . . . 355 

P6453 High-Speed Data 

Acquisition Probe 355 

P6454 100 MHz Clock Probe .... 355 

P6455 TTUMOS Pattern 

Generator Probe 355 

P6456 ECL Pattern Gen. Probe . . 355 

P6457 Pattern Generator Probe . .355 

P6460 Data Acquisition Probe . . . 355 

P6461 Data Acquisition Probe . . . 355 

P6462 Data Acquisition Probe . . . 355 

P6463 Data Acquisition Probe . . .355 

P6464 Data Acquisition Probe . . . 355 

P6465 Data Acquisition Probe . . . 355 

P6501 Microprobe 519 

P6507 Microprobe 519 

P6511 Spring Contact Fixtured 

Probe 520 

P6513 Spring Contact Fixtured 

Probe 520 

P6515 Spring Contact Fixtured 

Probe 520 

P6517 Spring Contact Fixtured 

Probe 520 

P6521 VHD Probe Card 518 

P6601 Temperature Probe 537 

P6602 Temperature Probe 537 

P6701 Optical-Electrical Converter 489 

P6702 Optical-Electrical Converter 489 

P6751 Spatial Input Head 489 

Quickstart Operator’s Training Pkg. . 224 

Quintus 

Prolog Software 15 

RACKMOUNT PRODUCTS 
R5110 2 MHz Single-Beam 

Oscilloscope 215 

R5111A 2 MHz Single-Beam Storage 

Oscilloscope 275 

R5113 2 MHz Dual-Beam Storage 

Oscilloscope 275 

R5440 50 MHz Single-Beam 

Oscilloscope 216 

R5441 50 MHz Variable Persistence 

Storage Oscilloscope 274 

R7103 1 GHz Real Time 

Oscilloscope 203 

R7603 100 MHz Oscilloscope .... 208 
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R7623A Multimode Storage 

Oscilloscope 270 

R7633 Multimode Storage 

Oscilloscope 270 

R7903 500 MHz Oscilloscope . . . .206 

RECONDITIONED INSTRUMENTS 46,53 
RSM Remote Site Monitoring 

Software 127 

RTD 710A Programmable Waveform 

Digitizer 443 

RTM 506 Six-Wide Mainframe 420 

SC 501 5 MHz Oscilloscope 404 

SC 502 15 MHz Dual Trace 

Oscilloscope 404 

SC 503 10 MHz Storage 

Oscilloscope 404 

SC 504 80 MHz Oscilloscope .... 404 

SD 24 Sampling Head 256 

SD 26 Sampling Head 256 

SD 51 20 GHz Trigger Head .... 255 

SF4208 Industrial Color Graphics 

Terminal 54 

SG 502 RC Oscillator 407 

SG 503 Leveled Sine-Wave 

Generator 408 

SG 504 Leveled Sine- Wave 

Generator 408 

SG 505 Oscillator 376 

SG 5010 Programmable Oscillator . . 376 

Smalltalk-80 Software 15 

SM 11 Multichannel Unit 255 

SMCK1 SOIC Clips 544 

SMC8 SOIC Clips 544 

SMC14 SOIC Clips 544 

SMC16 SOIC Clips 544 

SMC20 SOIC Clips 544 

SMC24 SOIC Clips 544 

SMG50 SMT Grabber Clips 544 

SMG50 SMT Grabber Clips 544 

SMGK51 SMT Grabber Clips 544 

SMGK52 SMT Grabber Clips 544 

SMQK1 PLCC Ouad Kits 544 

SMQ20 PLCC Ouad Kits 544 

SMQ28 PLCC Ouad Kits 544 

SMQ44 PLCC Ouad Kits 544 

SMQ52 PLCC Quad Kits 544 

SMQ68 PLCC Quad Kits 544 

SI 5010 Programmable Scanner ... 418 

SPD (10Z210) Signal Process- 
ing Display 466 

EZ-TEST Software 462 

TekMAP (062-7732-00) 7D20/4041 

Time and Amplitude Sftwr . 467 

S3FG120 GPIB Interface Sftwr 464 

S3FG121 GPIB BASIC Interface Sftwr . 464 

S3FG122 GPIB C Compiler Interface 464 

S42P101 7854/IBM PC Sftwr 468 

S42P201 7D20/IBM PC Sftwr 468 

S42H201 7D20/HP Series 200 Sftwr . 468 

S42H202 7854/HP Series 200 Sftwr . 468 

TekSPANS Software 126 

SPG12 TV Sync Generator 80 

SPG170A NTSC Sync Generator 79 

SPG2A TV Sync Generator 80 

SPG22 TV Sync Generator 80 

SPG-271 TV Sync Generator 78 

S-1 Sampling Head 303 

S-2 Sampling Head 303 

S-3A Sampling Head 303 
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S-4 Sampling Head 304 

S-6 Sampling Head 304 

S-42 Optical Sampling Hd . .304,491 

S47P102 11000 Series Software . . . .469 

S47P103 11000 Series Software . . . .469 

S48P104 Utility Software 363 

S48P401 Device Test Software 363 

S-51 Trigger Countdown Head . 285 

S-52 Pulse Generator Head .... 305 

S-53 Trigger Recognizer Head . .305 

S-54 Pulse Generator Head .... 305 

S370FA 1C Failure Analysis Syst. . . 364 

T201, T202 5 MHz Digital Storage 

Scopes 238 

TC2000 Telecom Test System 72 

Tek DB 

Monitor 68K Debug ROM 334 

TD1301 Acq/Viewing pkg 446 

TD2301 Acq/Analysis Syst 446 

TDC TV Down Converter 91 

TDC-1 TV Down Converter 91 

TDC-2 TV Down Converter 91 

TG 501 Time Mark Generator .... 408 

TMA802 Media Analyzer 65 

TM 5003 Three-Wide Mainframe .... 420 

TM 5006 Six-Wide Mainframe 420 

TM 501 One-Wide Mainframe 420 

TM 502A Two-Wide Mainframe 420 

TM 503A Three-Wide Mainframe .... 420 

TM 504 Four-Wide Mainframe .... 420 

TM 506A Six-Wide Mainframe 420 

TM 515 Five-Wide Mainframe 420 

TPAK142 MMIC Pkg 130 

TPAK145 MMIC Pkg 130 

TPAK155 MMIC Pkg 130 

TPAX142 MMIC Pkg 131 

TPG-625 Pattern Generator 88 

TR 503 Tracking Generator 134 

TSA8140 Test System Adapter 426 

TSI8155 Test Syst. Interface 435 

TSAD22 A-D Converter 431 

TDS20 Digital Input/Output 433 

TSDM20 Digital Multimeter 432 

TSD42 Digital Interface 427 

TSG-100 TV Test Signal Generator ... 77 

TSG170D TV Test Signal Generator ... 77 

TSG12,13 TV Test Signal Generator ... 80 

TSG15.16 TV Test Signal Generator ... 80 

TSG170A TV Test Signal Generator ... 79 

TSG2 ,3,5,6 TV Test Signal Generator ... 80 

TSG21 TV Test Signal Generator ... 80 

TSG23 TV Test Signal Generator ... 80 

TSG25 TV Test Signal Generator ... 80 

TSG26 TV Test Signal Generator ... 80 

TSG-271 PAL TV Generator 78 

TSG300 Component TV Generator . . 80 

TSG422 TV Component Generator . . 77 

TSG7 TV Test Signal Generator ... 80 

TSG422 Component Generator 77 

TSI 8150 Test System Interface 423 

TSM20 Memory Assembly 433 

TSP1 TV Signal Processor 80 

TSP11 TV Signal Processor 80 

TSS40 Scanner Control Assembly 427 

TSS41 Low Level Scanner Card . . 428 

TSS42 General Purpose 

Scanner Card 428 

TSS43 Power Switch Card 429 

TSS44 Coax Scanner Module .... 431 

TSS45 RF Scanner Module 431 
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TSS46 Microwave Scanner 

Module 431 

TSS48 Matrix Switch Card 429 

TST20 Timer/Counter Assembly . .434 

TSX 8140 Expansion Chassis 425 

VM700 Video Measurement Set .... 74 

VXi Systems Instrumentation/Test 

Systems 482 

V-Systems Emulation Support 332 

V1750A Software Integrator System .329 

WFM-300 Component Television 

Waveform Monitor 82 

WM490 Waveguide Mixers 132 

WM780 Waveguide Mixers 133 

XY1 Output Module 69 

5A14N 1 MHz Four Trace 

Amplifier 309 

5A15N 2 MHz Amplifier 309 

5A18N 2 MHz Dual Trace 

Amplifier 309 

5A19N Differential Amplifier 310 

5A21N Differential Amplifier/ 

Current Probe Input 310 

5A22N Differential Amplifier 311 

5A26 Dual Differential Amplifier . . 311 

5A48 Dual Trace Amplifier 307 

5B10N Time Base/Amplifier 312 

5B12N Dual Delayed Sweep 

Time Base 312 

5B40 Time Base 308 

5B42 Delaying Time Base 308 

5D10 Waveform Digitizer 295 

7A13 Differential Comparator 

Amplifier 290 

7A18A Dual Trace Amplifier 288 

7A19 Single Trace Amplifier .... 286 

7A22 Differential Amplifier 291 

7A24 Dual Trace Amplifier 287 

7A26 Dual Trace Amplifier 287 

7A29 1 GHz Amplifier 286 

7A29P Programmable 

Amplifier 449 

7A42 Logic Triggered Vertical 

Amplifier 288 

7B10 Time Base 295 

7B15 ADelaying Time Base .... 295 

7B53A Dual Time Base 296 

7B80 Time Base 292 

7B85 A Delaying Time Base .... 292 

7B90P Programmable Time Base . 449 

7B92A Dual Time Base 294 

7CT1N Curve Tracer Plug-in 297 

7D15 Universal Counter/Timer . . 298 

7D20 Programmable 

Digitizer 260 

7F10A Optical-Elect. 

Converter 289, 490 

7L5 Spectrum Analyzer 124 

7511 Sampling Unit 302 

7512 TDR/Sampler 301 

7T11A Sampling Sweep Unit .... 302 

11A32 Two Channel Amplifier .... 280 

11A33 Differential Comparator . . . 281 

11A34 Four Channel Amplifier . . . 280 

11A52 Two Channel Amplifier .... 279 

11A71 Single Channel Amplifier . . 278 

11F10 Optical Elect. Converter . . . 490 

12R01 Performance Analysis 

Module 349 
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50M10 


Programmable A-D 






Converter 


. 415 


50M20 


Programmable D-A 






Converter 


. 416 


50M30 


Programmable Digital 






Input/Output Card 


. 416 


50M40 


Programmable Relay 






Scanner Card 


. 416 


50M41 


Programmable Low-Level 






Scanner 


. 417 


50M50 


Programmable Memory 






Card 


. 417 


50M70 


Programmable 






Development Card 


. 417 


91AE04A 


Data Acquisition Module . 


. 344 


91AE24 


Data Acquisition Module . 


. 344 


91A04A 


Data Acquisition Module . 


. 344 


91A08 


Data Acquisition Module . 


. 344 


91A24 


Data Acquisition Module . 


. 344 


91A32 


Data Acquisition Module . 


. 344 


91MS8 


Data Acquisition Module . 


. 344 


91HSE8 


Data Acquisition Module . 


. 344 


91P16 


Pattern Generator Module 


. 344 


91P32 


Pattern Generator Module 


. 344 


91S16 


Pattern Generator Module 


. 344 


91S32 


Pattern Generator Module 


. 344 


92A16, 

92A16E 


Data Acquisition Module . 


. 341 


92A60 


Data Acquisition Module . 


. 341 


92A90 


Data Acquisition Module . 


. 341 


92HS8 


Data Acquisition Module . 


. 341 


92HS8C 


Data Acquisition Module . 


. 341 


92HS8E 


Data Acquisition Module . 


. 341 


92S16 


Pattern Generator Module 


. 341 


92S32 


Pattern Generator Module 


. 341 


110-RC 


Remote Control Unit .... 


. 143 


110-S 


Synchronizer 


. . 81 


118A-S 


Audio Synchronizer 


. . 81 


118F01 


Audio Channel Kit 


. . 81 


118F02 


Video Interface Kit 


. . 81 


118-RC 


Remote Control Unit 


. . 81 


134 


Current Probe Amplifier . . 


.539 


176 


High Current Fixture . . . . 


.367 


177 


Standard Test Fixture . . . . 


.368 


178 


Linear 1C Test Fixture . . . . 


.369 


1910 


Digital Generator 


. . 80 


206, 206D 


SCOPE-MOBILE® Carts . 


. 550 


212 


500 kHz Dual Trace 






Portable Oscilloscope . . . 


. 191 


221 


5 MHz Portable Scope . . 


. 189 


305 


5 MHz Dual Trace Portable 




Oscilloscope/DMM 


. 188 


314 


10 MHz Dual Trace Portable 




Storage Oscilloscope . . . . 


.264 


336A 


50 MHz Dual Trace Portable 




Digital Storage 
Oscilloscope 


236 


370 


Programmable Curve 






Tracer 


. 360 


371 


Programmable Curve 






Tracer 


. 360 


492BP 


Programmable GPIB 






Spectrum Analyzer 


, . 118 


494P 


Programmable Spectrum 






Analyzer 


. 120 


495 


Spectrum Analyzer 


.120 


495P 


Programmable Spectrum 






Analyzer 


. 190 
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576.176 Curve Tracer 366 

577.177 Curve Tracer 368 

606B General Purpose Waveform 

Monitor 60 

608 High Brightness Display 

Monitor 60 

620 General Purpose Waveform 

Monitor 60 

634, 634LC High Resolution Video 

Monitors 61 

751 Aural Modulation 

Monitor/Decoder 89 

760 Stereo Audio Monitor 90 

830L01 Two Bank Library Pack .... 71 

830LX)2 Four Bank Library Pack .... 71 

830L03 Eight Bank Library Pack ... 71 

830L30 IBM Library Pack 71 

830M07 Memory Pack 71 

830M08 Memory Pack 71 

830M09 Memory Pack 71 

830RDA ROM Pack Development 

Aid 71 

830R01 General Purpose 

ROM Pack 71 

830RO2B Bisynchronous 

ROM Pack 71 

830R03 Link Test ROM Pack 71 

830RO3B Link Test ROM Pack 71 

830R07 PARS/IPARS ROM Pack ... 71 

830R10 SDLC/SNA ROM Pack 71 

830R10B SNA ROM Pack 71 

830R13 SDLC/SNA ROM Pack 71 

830R31 Multipurpose ROM Pack ... 71 

834 Programmable Data 

Comm Tester 70 

834R02A Bisynchronous ROM Pack . . 71 

834R04 HDLC/X-25 ROM Pack 71 

834R05 Extended Instruction Set 

ROM Pack 71 

834R06 Bisynchronous ROM Pack . . 71 

834R11 Extended Monitor 

ROM Pack 71 

835 Programmable Data 

Comm Testers 70 

835BS Bisynchronous/SDLC/SNA 

Package 71 

835SL Selection Package 71 

835PR PARS/IPARS Package 71 

836 Programmable Data 

Comm Testers 70 

836DV Development Package 71 

836CL Current Loop Package 71 

836L18 TV Production Library Pack . 71 

836TV TV Production Protocol 

Analyzer .71 

1101A Probe Power Supply 532 

1103 Power Supply 528 

1105 Battery Power Supply 315 

1106 Battery Pack 315 

1107 DC Inverter 316 

1205 Logic Analyzer 354 

1230 Logic Analyzer 351 

1240 Logic Analyzer Mainframe . 346 

1241 Color Logic Analyzer 

Mainframe 346 

1405 TV Sideband Adapter .... 134 

1410R NTSC Mainframe 80 
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1411R 


PAL Mainframe 


80 


2337 


100 MHz Dual Trace 




4693RGB 


Color Screen Printer 


. 57 


1412R 


PAL-M Mainframe 


80 




Oscilloscope 


. 172 


4696 


Color Ink-Jet Printer 


.57 


1430 


TV Noise Measurement Set 


.91 


2402 


Tekmate 


225 


4957 


Graphics Tablet 


58 


1450-1 


TV Demodulator Mainframe 


.91 


2430A 


150 MHz Dual Trace 




4958 


Graphics Tablet 


. 58 


1450-2 


TV Demodulator Mainframe 


.91 




Portable Digital Storage 




4991S3 


Graphic Input Workstation . 


. 58 


1450-3 


TV Demodulator Mainframe 


.91 




Oscilloscope 


220 


5110/R5110 


2 MHz Single-Beam 




1480C 


TV Waveform Monitor 


88 


2430M 


Digital Storage Oscilloscope 




Oscilloscopes 


215 


1480R 


TV Waveform Monitor 


88 




with MATE/CIIL 


220 


5111A/R5111A 


2 MHz Single-Beam Storage 


1481C 


TV Waveform Monitor 


88 


2432A 


300 MHz Dual Trace Portable 




Oscilloscopes 


275 


1481R 


TV Waveform Monitor 


88 




Digital Storage 




5113/R5113 


2 MHz Dual-Beam Storage 




1482R 


TV Waveform Monitor 


88 




Oscilloscope 


220 




Oscilloscopes 


.275 


1485C 


TV Waveform Monitor 


88 


2432M 


Digital Storage Oscilloscope 


5440/R5440 


50 MHz Single-Beam 




1485R 


TV Waveform Monitor 


88 




w/MATE/CIIL 184,220 




Oscilloscopes 


216 


1502B, 1503B TDR Cable Testers 


.66 


2440 


500 MHz Dual Trace Portable 


5441/R5441 


50 MHz Variable Persistence 


1705 


Spectrum Monitor 


84 




Digital Storage 






Storage Oscilloscopes . . . . 


274 


1710B 


NTSC Waveform Monitor . . 


. 84 




Oscilloscope 


220 


576 


Curve Tracer 


366 


1711B 


Waveform Monitor 


84 


2440M 


Digital STorage Oscilloscope 


577/DI 


Storage Curve Tracer 




1720 


NTSC Vectorscope 


.85 




w/MATE/CIIL 184,220 




Mainframe 


368 


1721 


PAL Vectorscope 


. 86 


2445B 


150 MHz Four Channel 




577/D2 


Curve Tracer Mainframe . . 


368 


1730 


Waveform Monitor 


.86 




Portable Oscilloscope . . . 


156 


7104 


1 GHz Real Time 




1730 HD 


High Def. Waveform 




2455B 


250 MHz Four Channel 




R7103 


Oscilloscopes 


203 




Monitor 


.86 




Portable Oscilloscope . . . 


156 


7250 


Transient Digitizer 


.450 


1731 


PAL Waveform Monitor . . . 


86 


2465B 


400 MHz Four Channel 




7603 






1735 


PAL/NTSC Waveform 






Portable Oscilloscope . . . 


156 


R7603 


100 MHz Oscilloscopes . . . 


208 




Monitor 


.86 


2465B CT 


400 MHz Four Channel 




7603SMP 


Scope Sampling Syst 


299 


1740 


Option 01 NTSC Waveform/ 






Portable Oscilloscope . . . 


156 


7603TDR 


Scope Sampling Syst 


299 




Vector Monitor 


. 87 


2465B DM 


400 MHz Four Channel 




7623A/ 


Multimode Storage 




1741 


Option 01 PAL Waveform/ 






Portable Oscilloscope . . . 


156 


R7623A 


Oscilloscopes 


270 




Vector Monitor 


. 87 


2465B DV 


400 MHz Four Channel 




7633/ 


Multimode Storage 




1742 


Option 01 PAL-M Waveform/ 




Portable Oscilloscope . . . 


156 


R7633 


Oscilloscopes 


270 




Vector Monitor 


. 87 


2467B 


400 MHz Four Channel 




R7844 


400 MHz Dual-Beam 




1750 


NTSC Waveform/Vector 






Portable Oscilloscope . 156,159 




Oscilloscopes 


, 210 




Monitor 


. 87 


2630 


Fourier Analyzer 


. .96 


7854 


400 MHz Digital Storage/ 




1751 


PAL Waveform/Vector 




2710 


Portable Spectrum 






Waveform Processing 






Monitor 


.87 




Analyzer 


. 122 




Oscilloscope 


258 


1780R 


Video Measurement Set . . 


.83 


2753P 


Programmable Spectrum 




7904A 






1910 


Digital Gen/Inserter 


, 80 




Analyzer 


. 112 


R7903 


500 MHz Oscilloscope . . . 


206 


2201 


20 MHz Digital Scope .... 


234 


2754 


Spectrum Analyzer 


. . 110 


7912HB 


Digitizer 


448 


2205 


Portable Analog Scope . . . 


186 


2754P 


Programmable Spectrum 




7934 


500 MHz Storage 




2220 


60 MHz Single Time Base 






Analyzer 


. 110 




Oscilloscope 


268 




Portable DSO 


227 


2755AP 


Programmable Spectrum 




11201 


400 MHz Programmable 




2210 


50 MHz Digital Storage 






Analyzer 


. 108 




Digitizing Oscilloscope . . . 


.244 




Oscilloscope 


232 


2756P 


Programmable Specturm 




11301A 


400 MHz Programmable 




2221 


60 MHz Digital Storage 






Analyzer 


. 106 




Analog Oscilloscope 


194 




Oscilloscope 


227 


2815 


Opto-Electronics Scope . . 


. 492 


11302A 


500 MHz Programmable 




2225 


50 MHz Oscilloscope 


185 


3052 


Digital Spectrum 






Analog Oscilloscope 


194 


2230 


100 MHz Dual Time Base 






Analyzer 94,442 


11401 


500 MHz Programmable 






Portable DSO 


227 


4205 


Color Graphics Terminal . 


. . 54 




Digitizing Oscilloscope . . . 


.246 


2235 


100 MHz Dual Trace 




4207 


Color Graphics Terminal . 


. . 54 


11402 


1 GHz Programmable 






Portable Oscilloscope .... 


175 


4208 


Color Graphics Terminal . 


. . 54 




Digitizing Oscilloscope . . . 


.246 


2235L 


100 MHz Dual Trace 




4209 


Intelligent Color Graphics 




11801 


Digital Sampling Scope . . . 


251 




Portable Oscilloscope .... 


178 




Terminal 


. . 54 


11802 




. 251 


2235 Opt 01 


100 MHz Dual Trace 




4211 


Networked Graphics 












Portable Oscilloscope . 176,184 




Terminal 


. . 54 








2236 


100 MHz Dual Trace 




4224 


2D Graphics Terminal . . . 


. . 52 










Portable Oscilloscope .... 


175 


4225 


2D Graphics Terminal . . . 


. . 52 








2245A 


100 MHz Oscilloscope . . . . 


180 


4235 


3D Graphics Terminal . . . 


. . 52 








2246A 


100 MHz Oscilloscope 




4236 


3D Graphics Terminal . . . 


. . 52 










w/Voltmeter/A Time/ 




4237 


3D Graphics Terminal . . . 


. . 52 










SmartCursor^*^ 


180 


4301 


Compute Engine 


. . 51 








2246 Opt 1Y 


100 MHz Four Channel 




4319 


Graphics Workstation . . . . 


. . 50 










Portable Oscilloscope . 180,184 


4324 


2D Graphics Workstation . 


. . 47 








2247A 


100 MHz Oscilloscope 




4325 


2D Graphics Workstation . 


. . 47 










w/Counter/Timer 


180 


4335 


3D Graphics Workstations 


. . 47 








2335 


100 MHz Dual Trace 




4336 


3D Graphics Workstations 


. . 47 










Portable Oscilloscope .... 


172 


4337 


3D Graphics Workstations 


. . 47 








2336 


100 MHz Dual Trace 




4510A 


Rasterizer 


. . 56 










Portable Oscilloscope .... 


172 


4521 


Color Video Processors . . 


. .57 








2336YA 


100 MHz Dual Trace 




4522 


Color Video Processors . . 


. .57 










Portable Oscilloscope . 172,184 


4693D 


Color Image Printer 


. . 56 
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A 

A to D Converter 

AC RMS Digital Voltmeters Portables 

Modular Instruments . . 

Accessories 

Cables 

Converter Probes 11000 Series 

GPIB Cables 

Isolators. Floating Measurement 

Logic Analyzer 

Optical Electrical Converter 



Probes 11000 Series 

Probes 

Sampling 7000 Series 

Spectrum Analyzer 

Viewing 

Accessory Pouch 

Accessory Power Supply 1101A 



Acquisition/Processing Pkgs 

Adapters 

BNC, BSM, Cable Input, F, GR. 

Air Line GR, N. Probe, Probe 

Grounding. Rack. SMA (3 mm) 

Camera Mounting 

Curve Tracer 

Socket 

Rackmount 

Agreements, Maintenance 

Amplifiers 

Current Probe 

Differential 7000, 5000 Series 

Modular Instruments . . 

Differential Comparator 11000, 7000 Series . . . . 

Dual Trace 11000, 7000, 5000 

Series 

Dual Trace Differential 5000 Series 

Four Trace 11000, 5000 Series . . . 

Logic Triggered Vertical 7000 Series 

Operational Modular Instruments . . 

Programmable 7000 Series 

Single Trace 11000, 7000, 5000 

Series 

Waveform Digitizers 5000, 7000 Series . . . . 

Analyzers 

Audio Modular Instruments . . 

Data 

Data Communications 800 Series 

Distortion Modular Instruments . . 

Logic DAS 9200/9100, 1200, 

300 Series 

Spectrum 2700. 490, 7000 Series 

Television Sideband 1405 

Application Notes 

Photo/Radiometer 

Portable Oscilloscopes 

ASYST Scientific Software 

7000 Series Oscilloscopes 

5000 Series Oscilloscopes 

Attenuators 

BNC. GR. N. SMA (3 mm) 

Audio Products 

Analyzers 

Aural Modulation Monitor/Decoder 

Channel Kit 

Stereo Monitor 

Sweep Generator Modular Instruments . . 

Synchronizer 118*AS 

Test System, Programmable Modular Instruments . . 

Vector Converter 



Automated Test Equipment Systems 473 

Digitizers 448 

MP Packages 488 

Automatic Frequency 

Measurement 11000 Series. Portables . 195,218 

Automatic Period, Pulsewidth, 

Time Measurements 11000 Series, Portables. 195,218 

Automatic Video Corrector . . 1440 xxx 

B 

Battery Operated Oscilloscopes Portables 153,218 

Battery Pack 315 

Battery Power Supply 315,421 

Bistable Storage Oscilloscopes 7000. 5000 Series, 

Portables. Modular .... 218-220,268 

Instruments 393 

Blank Panel Plug-In Chassis 421 

BNC, BSM Accessories 557 

c 

Cabinets, Plug-In Storage 554 

Cable Input Adaptors 557 

Cable Testing, Fault Locating 

Fiber Optic Bandwidth Test Set 69 

Fiber Optic TDR Testers Portable 68 

Metallic TDR Testers Portable. 7000 Series . . 157,281 

Cables 

BNC. BSM. GR. N, SMA (3 mm) 537 

Calibration Generators Modular Instruments . . 406 

Calibration, Oscilloscope Modular Instruments . . 394 

Calibration and Other Services 561 

Camera 

Carrying Cases 495 

Digitizing 456 

Hand-Held 514 

Motorized Back 512 

Mounting Adapters 508,509 

Writing Speed Enhancer 505 

Recommendations 506 

Scope/CRT Display 501-517 

Capacitors, Coupling 558 

Cards 

Programmable A to D Converter 415 

Programmable D to A Converter 416 

Programmable Development 417 

Programmable Digital Input/Output 416 

Programmable Memory 417 

Programmable Relay Scanner 418 

Carrying Cases 

Camera 517 

Plug-In 125,555 

TM500 421 

Carts 

Lab/Portable Instruments 549 

Workstation 18 

Chassis, Blank Panel Plug-In 556 

Circuit Boards 

Flexible/Teflon 36 

Manufacturing 36 

Classroom Series Instruments 185 

Color Digital Analysis Mainframe DAS 9200/9100 Series 336 

Color Display/Graphics Products 

Applications Systems 4000 Series 46 

Graphics Copiers 4600 Series 56 

Graphics Terminals 4200 Series 54 

Hard Copy Units 4600 Series 56 

Graphic Input Workstation 47 

Software 14-15 

Supplies 58 

Tablets 58 

Television Picture Monitors 650 Series 60 



415 

178 

371 

552 

241 

421 

542 

317 

241 

518 

303-305 

135 

555 

421 

487 

470 

553 

507 

370 

370 

179 

559 

414,540 

291,311,414 

281,290 

280.286307 

311 

280,309 

288 

414 

381,383 

278,286,309 

442-454 

374 

336,342 

70 

372 

336-358 

96.114-125 

134 

499 

155 

465 

202 

214 

557 

96,374 

87,88 

81 

88 

406 

80 

406 

90 
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Workstations and Terminals 



46 



Communications Test Equipment 

Analyzers 

Data 

Network 

Sideband 

Spectrum 

Audio Products 

Cable Fault-Locators 

Demodulators 

Frequency Counters 

Generators, Audio Sweep 

Noise Measurement Set 

Synchronizers 

TV Oscilloscopes 

Vectorscopes 

VITS Inserters 

Waveform Monitors 

Camera and Mounting Adapters 

CRT Phosphor Data 

CRT Storage Oscilloscopes 

Digital Storage Oscilloscopes ... 

Digital Counters 

Digital Multimeters 

Digital Photometer/Radiometer . . 

Digitizers 

Function Generators 

Logic Analyzers 

Modular Oscilloscopes 

Oscilloscope Calibration Products 

Oscilloscope Cameras 

Portable Nonstorage 

Oscilloscopes 

Portable Storage Oscilloscopes . , 

Power Supplies 

Probes 

Pulse Generators 

TM 500 Oscilloscopes 

7000 Series Oscilloscopes 

5000 Series Oscilloscopes 

11000 Series 

Component Testing 

Component Television 
Component TV Generator 
Computer Controlled 
Oscilloscopes 



1450 Series 

7000 Series 

Modular Instruments . . 
Modular Instruments . . 



Portables 

1700, 500 Series 

148 Series 

1700, 1480 Series . . . . 



Modular Instruments. . . 



70 

96 

134 

96,114 

96.88 
68 
91 

298 

378 

418 

91 

81 

159,220 

85.88 
80 

81.88 
507 
146 
262 

217,240 

378 

385 

495 

442 

394 

317 

403 

406 

503 

153 

218 

409 

518 

42 

403 

199,257,267 

306,212,273 

241 

216 

73 

81 

476 



Computer Graphics Products 

(See Coky Display/Graphics Products) 

Computer Graphics Supplies 58 

Conditioners, Signal 401 

Connector Accessories 554 

Controller-Based Acquisition/ 

Processing Measurement 

Packages 486 

Controllers, System 42,437 

Constant Amplitude Generator Modular Instruments . . 396 



Converters 

A to D 

D to A 

Electrical-to-Optical 

Optical-to-Electrical 

Copiers 

Color Graphics 4600 Series 

Imaging Hard Copies 4600 Series 

Video Hard Copies 4600 Series 

Thermal Video Copies 

Cords, Patch 

Corrector, Automatic Video 

Counters, Digital 

Frequency 11300, 7000 Series . . . . 

Modular Instruments . . 

Time Interval 11300, 7000 Series . . . . 

Modular Instruments . . 

Universal 11300, 7000 Series . . . . 

Modular Instruments . . 

Counter/Timer Modular Instruments . . 

Counter/Timer Oscilloscope . 11300 Series 

Counter/Timer/DMM 

Oscilloscope Portables 

Coupling Capacitors 

Covers, Protective 

Cradle Mount 

CRT 

Light Filters, Mesh Filters 

Phosphors 

Readout Oscilloscopes 11000, 7000, 5000 

Series 

Portables 

CRT Displays (see Displays) 

Current Measuring Equipment . Modular Instruments . . . 

Current Probe Amplifier 

Current Probes 

Curve Thicers 

Adapters 

Integrated Circuit 

Programmable 

Semiconductor 

Customer Support 

Customer Service Training 



415 

416 
69,489 
69,289 

489,491 

57 

57 

57 

503 

555 
91 

195,298 

376 

195,298 

376 

195,298 

376 

378 

195 

159,178,188 

557 

553 

553 

556 
146 

193,241,197, 

257,212,273 

153,218 

384 

402,543 

402,543 

370 

370 

359 

359 

559 

559 



D 

D to A Converter 416 

Data Acquisition Modules 317,336,342 

Data Acquisition Probes 353-356 

Data Acquisition Packages 478 

Data Analyzers 320 

Data Comm Analyzers, Testers . 800 Series 70 

DC Inverter 316 

Delayed Sweep Oscilloscopes . 11000, 7000, 5000 .... 

Series, Portables, 241,283,306 

Digitizers 442 

Delayed Sweep Sampling Plug-In 7000 Series 301 

Delaying Time Bases 7000, 5000 Series .... 295,297 

301,307 

Demodulators, Television 91 

Desktop Controller-Based 

Acquisition/Processing Packages 486 
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Development Instalments, Digital DAS 9100, 9200, 1200, 

300 Series 317 

Differential Amplifiers 7000, 5000 Series .... 291,311 

Modular Instruments . . 402 



Differential Comparator 

Amplifier 11000, 7000, 5000 .... 

Series 281,290,311 

Differential Input Oscilloscope . 11000, 7000, 5000 

Series, Digitizers 193,212,267 



Differential Amplifier, Dual 

Trace 5000 Series 

Differential Probes 

Digital Products 

Analysis Mainframes DAS 9200/9100 Series . 

Counters 7000 Series 

Modular Instruments . . 

Delay 

Delay Oscilloscope Portables, Digitizers . . . 

Development Instruments DAS 9200/9100, 1200, 

300 Series 

Generator/Inserter 

Input/Output Card 

Multimeters 



311 

291,520,531 

336-342 

298 

377 

295,402 

178,442 

317 

80 

404 



Autoranging Portables 

Oscilloscope Coupled w/Temp . Portables 

DMM Oscilloscope Portables 

Photometer/Radiometer 

Prescaler Modular Instruments 

Readout Oscilloscope 11000, 7000, 5000 . . 

Series, Portables . . . 

Storage Oscilloscopes Digitizers 

Storage Spectrum Analyzers 7000 Series 

Tester 800 Series 

Voltmeters Modular Instruments 

Digitizers 

Digitizer Time Bases 

Digitizing Camera Systems 
Digitizing Oscilloscopes 

Display Monitors 

Displays (CRT) 



. 7000, 5000 Series 



. Digitizers 

. GMA, 600 Series 



188 

159 

159,178 

488 

378 

193,199,212 

153,218 

217,240 

124 

71 

385 

442 

286,312 

456 

217,240 

59,60 



Color Television Picture 

High Brightness 

High Resolution 

Large Screen 

OEM 

Raster Scan, Video 

Television Waveform 

Vector Display 

X-Y 

Distortion Analyzers Modular Instruments . . 

Distructive Testing Instruments 

DMM Oscilloscopes Portables 

Dual Beam Oscilloscopes 7000, 5000 Series . . . . 

Dual Beam Storage 

Oscilloscopes 5000 Series 

Dual Time Base (Mixed Sweep) 7000, 5000 Series . . . . 



60 

59 

59 

59 

59 

59 
82 
83 

60 
402 
448 

159,172 

234 

210,276 

276 

294,296 

312 



Dual Trace Amplifiers 11000, 7000, 5000 

Series 279,287,306 

Dual Trace Differential Amplifier 5000 Series 311 

Dual Trace Digital Storage 

Oscilloscope Portables, 11000 Series 217,442 

Dynamic Signal Analyzer 96 



Dual Thice Oscilloscopes 11000, 7000, 5000 Series 

Digitizers, Portables . . . 
Modular Instruments . . 

DUT Interfacing Products 

E 

Educational Products and 

Materials 

Electrical-to-Optical Conversion 

EMI Software (GRASP) 

Extender, Multifunction 

Interface 

F 

F Adapters 

Fast-Rise Pulse Generator 7000 Series 

Modular Instruments . . 

Fast-Transfer Storage 

Oscilloscopes Portables 

Fault Locating Cable Testing 

FET Probes 

Fiber Optic Adapter 

Fiber Optic Bandwidth Test Set 

Fiber Optic Cable Testers 

Fiber Optic Electrical-to-Optical/ 

Optical-to-Eiectrical Converters 



Filters 

Bandpass/Amplifier Modular Instruments . . 

CRT Light, CRT Mesh 

Floating Measurements 

(isolated) 

Four-Trace Amplifiers 11000, 5000 Series . . . 

Four-Channel Oscilloscopes Portables 

Frequency Counters 11300, 7000 Series . . . . 

Modular Instruments . . 



Flexible Circuits 

Frequency Measurements, 

Automatic Portables, 11000 Series 

Function Cards 

Function Generators Modular Instruments . . . 

Furniture, Technology 



G 

Generators, Signal 

Audio Sweep 

Calibration 

Component TV . . . 
Constant Amplitude 
Fast Rise Pulse . . . 

Function 

High Frequency . . 

NTSC 

PAL and PAL-M . . . 

Pulse 

Ramp 

Rate/Ramp 

RC Oscillator 

Sine Wave 

Square Wave 

Television Sync . . . 
Television Test . . . . 

Time-Mark 

Tracking 

Triangle 

Video Noise 

Fourier Analyzer 



Modular Instruments . . . 
Modular Instruments . . . 



Modular Instruments . . . 
Modular Instruments . . . 
Modular Instruments . . . 
Modular Instruments . . . 



Modular Instruments . 
Modular Instruments . 
Modular Instruments . 
Modular Instruments . 
Modular Instruments . 
Modular Instruments . 
1400 Series 



Modular Instruments . 



Modular Instruments . 



193,199, 

306,153 

218,442 

403 

423 



137 

69,489 

126 

415 



553 

305 

400 

220,229 

68,69 

518,521 

68 

70 

70 

69,289 

489,491 

371 

556 

542 

280,309 

161 

195,298 

378 

36 

161,195,244 

427 

394 

18 



376 

406 
82 

377 
412 
394 
408 

79 

80 
412 
394 
394 

407 

407 
394 

79 

79 

408 
134 
394 

91 

96 
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GPIB Products 

A to D Converter. Programmable 415 

Acquisition/Processing Packages 486 

j Audio Test System 406 

* Cables 421 

I Calibration Generator. 

Programmable Modular Instruments . . 406 

Controller- Based Acquisition/ 

Processing Measurement Package 486 

Controllers/System Controllers 437 

I Counter/Timer, Digital Modular Instruments . . . 379,382 

I Curve Tracer 359 

D to A Converter, Programmable . Modular Instruments . . . 416 

Digital Multimeter, Programmable . Modular Instruments . . . 385 

Digital Storage Oscilloscope. 

Programmable Digitizers 217 

Digitizers 442 

Digitizer Packages 474 

Digitizer Programmable 442 

Digitizing Camera System 453 

I Digitizing Oscilloscopes 217,240 

f Distortion Analyzer Modular Instruments . . . 376 

' DDT Interfacing Products TSI 8150 Series 424 

Logic Analyzers 317 

Power Supplies Modular Instruments . . . 410 

RF Scanner Modular Instruments . . . 418 

Spectrum Analyzer Products . . . .2750, 490 Series 104,114 

Transient Waveform Digitizer. 

Programmable 448 

Wavefam Processing Oscilloscopes . 7000 Series. Digitizers . 450 

GPIB Reference 23 

GR Accessories 553 

Graphics Products, Computer 

(see Cotor Display/Graphics Products) 

Ground Adapters, Probe 554 

Ground Isolation Monitor 542 

Ground Leads, Probe 554 

GURU II Software 464 

GRASP Software 126 

H 

Hand-Held Camera 512 

High-Brightness Monitor 60 

High-Current Probe 541 

High-Frequency Oscilloscopes 11000, 7000 Series, .... 193,241 

199,257 

Portables, Digitizers. . . . 219,263 

High-Frequerxjy Signal Generators Modular Instruments . . . 412 

High-Gain Oscilloscopes 11000, 7000, 5000 193,199,241 

Series 212,257,273 

High-Resolution Copier 56 

High-Resolution Monitor 60 

High-Voltage Probe 521,534 

Hoods, Viewing 556 

Housing Accessory, BNC 554 

I 

IBM PC Utility Software 469 

Incoming Insp^ion Test Station MP Packages 486 

Input Adapters, Cable 553 

Input/Output Card, Digital Modular Instruments ... 416 

Integrated Measurement Systems 478 

Inserter, VITS 80 

Instrument Carts, Mobile 549 



Instrumentation, Programmable (see GPIB Products) 

Instrumentation Packages 470-487 

Instruments, Digital 

Development DAS 9200/9100, 1200, 

300 Series 317 

Integrated Circuit Curve Tracer 359 

Integrated Circuit Test Equipment 472 

Integrated Counter/Timer/DMM 

Oscilloscope Portables 175 

Intelligent Graphics Workstations 47 

Interface Exterxler, Multifunction Modular Instruments ... 415 

Interface, Programmable TSI 8150 Series 424 

Multifunction Modular Instruments . . . 415 

Inverter, DC 316 

Isolated (Floating) 

Measurements 542,543 

L 

LANDS I Software 330 

Lab/Portable Instrument Carts 549 

Laser Research Instruments 488 

Leads, Patch Cord 554 

Leads, Probe Ground 554 

LED Output Measurement 488 

Light Filters, CRT 557 

Light Measurement 488 

Logic Analyzers DAS 9200, 9100, 1200 336,342,345 

Logic Test System 472 

Logic Probe 355 

Logic Triggered Vertical 

Amplifier 7000 Series 288 

Low-Frequency Oscilloscopes . 5000 Series, Portables . 180,215 

Luminance Measurement 498 

M 

Mainframes 

CRT-Storage 262 

Color Digital Analysis 336 

General Purpose Instruments .... Modular Instruments . . . 419 

Logic Analyzer 1200 Series 346 

Maintenance Agreements 559 

Media Analyzer, LAN 65 

Mesh Filters, CRT 556 

Metallic Cable Testers 1500 Series, 7000 67 

Microprobes 519 

Microprocessor Support 

Logic Analyzers 317 

Microwave, Spectrum Analyzers 92 

Military Designator Oscilloscopes Portables 184 

Millimeter Wave, Spectrum 

Analyzers 320 

Miniscopes 190 

Mixers, Waveguide 132 

Modular Oscilloscopes 392 

Modular Probes 518 

Modules, Data Acquisition 317,336,342 

BTSC Aural Modulation/Decoder 89 

Meter, phase 96 
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Monitors 

Color Television Picture 60 

Color Display 46 

Computer Display 46 

High Brightness 60 

High Resolution 60 

Large Screen 59 

Nonstorage 60 

OEM 59-61 

Raster Scan. Video 59-61 

Stereo Audio 90 

Storage Display 59-61 

Television Waveform 84-87 

Vector Display 84-87 

XY 59-61 

Motorized Back Camera 510 

Mounting Adapters, Camera 507 

Mounting Dimensions and 

Adapters 554 

Multimeters, Digital (see Digital 
Multimeters) 

Multimode Storage 

Oscilloscope . , 7000 Series. Portables . 218.268 

N 

N Connector Cables and 

Adapters 546 

Network Analyzers 70.96 

Noise Measurement Set, 

Television 91 

NTSC Generators 80 



O 



OEM Products 59-61 

Optical-to-Electrical Converters 69.289 

489.491 

Operational Amplifier Modular Instruments . . . 414 

Oscillators Modular Instruments . . . 376.394 



Oscilloscope Amplifiers 
(see Plug-in Units) 
Oscilloscope Calibration 
Equipment 

Oscilloscope Cameras 
Oscilloscope Carts 
Oscilloscopes 

Battery Operated 

Classroom/Lab 

Computer Controlled .... 
Counter/Timer/DMM .... 
Counter/Timer/Trigger . . . 
CRT Readout 



Curve Tracers . 
Data Analyzer . 
Delayed Sweep 

Differential Input 



Digital Delay . 
Digital Readout 



Digital Storage 



Modular Instruments . . . 406 

501 

549 



154.219 

185 

MP Package 437 

Portables 159-171 

Portables 159-171 



11000. 7000. 5000 Series 193.199.212 
Portables. Digitizers. . . . 241.251.262 
218.153.273 



442 

359 

336.342 

11000. 7000 Series 241.283.306 

Portables. Digitizers .... 258.273.292 
11000. 7000. 5000 

Series 281.290-291 

311 

7000 Series, Digitizers 295,402 
11000. 7000. 5000 

Series 193,199.212 

Portables, Digitizers. . . . 153,217 

218,240 

11000, 7000 Series .... 217,240 

Portables. Digitizers . . . 274,442 



Digitizing 


. 11000 Series 


492 


DMM 


. Portables 


159,178 


Dual Beam 


7000, 5000 Series 


210,215 


Dual Trace 


. 11000, 7000, 5000 






Series 


217.442 




Portables, Digitizers. . . . 


193,199,306 




Modular Instruments . . . 


404 


Dual Trace Digital 


. 11000 Series. Portables. 


217,290 


Eight Channel 


. 11000 Series 


193,241 


Four Channel 


. 11000 Series, Portables. 


159,193 


High Frequency 


. 11000, 7000 Series . . . . 


193,199,257 




Portables. Digitizers . . . . 


153,218 


High Gain 


. 11000, 7000, 5000 




Series 


193,199.257 

212,273,306 


Low Frequency 


. 5000 Series. Portables . 


215,180 

264,227 




Modular Instruments . . . 


404 


Military Designator AN/USM-488 


. Portables 


184 


Mixed Sweep (Calibrated) 


. 7000, 5000 Series 


294.296 




Portables 


312 


Plug-in 


. 11000, 7000, 5000 




Series 


193,199,212 




Modular Instruments . . . 


403 


Portable 




153,218 


Programmable 


. 11000, 7000 Series . . . . 


193,199 


Rackmount 


. 7000, 5000 Series 


199,257 




Portables 


212,273 




Modular Instruments . . . 


403 


Ruggedized 


. Portables 


184 


Sampling Plug-in 

Storage 


. 7000 Series 


301-303 


Bistable 


. 7000, 5000 Series 


218,268 




Portables 


263 




Modular Instruments . . . 


403 


Digital 




217,240 


Dual Beam 


. 7000, 5000 Series 


270,275 


Fast Transfer 


. Portables 


220 


Multimode 


. 7000 Series, Portables . 


218,240,257 


Reference Information 




144-151, 

193,199, 

212,219, 

242 


Variable Persistence 


. 7000, 5000 Series 


267,274 




Portables 


218 


Television 


. Portables 


220,227 




Modular Instruments . . 


403 


Waveform Processing 


. 11000 Series 


193 




Systems 


474 


Word Recognizer 


. Portables 


159,218 


X-Y Plotting 


. 7000, 5000 Series 


199,212,273 


Portables 


180,188 




Modular Instruments . . . 


403 



P 

PAL and PAL-M Generators 80,142 

Panel Plug-In Chassis, Blank 556 

Patch Cords, Leads 554 

Pattern Generator Probes/ 

Modules 336 
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Period, Pulse Width and Time 
Measurements, Automatic 



. 11000 Series. Portables. 



Phase Meter 

Photometer/Radiometer, Digital 

Plotter, Color 

Plug-In Carrying Cases 

Plug-In Chassis, Blank Panel 

Plug-In Storage Cabinets 

Plug-In Units 

AC RMS Digital Voltmeter Portables 

Modular Instruments 

Calibration Generators Modular Instruments 

Current Probe Amplifier Modular Instruments 

Curve Tracers 

Delayed Sweep Sampler 7000 Series 

Delaying Time Bases 7000. 5000 Series . . 



Differential Amplifiers 7000. 5000 Series . . 

Modular Instruments 

Differential Comparator Amplifier . 11000. 7000. 5000 

Series 

Digital Counters 7000 Series 

Modular Instruments 

Digital Delay Modular Instruments 

Digital Multimeters Modular Instruments 

Digital Prescaler Modular Instruments 

Digitizer Time Bases 7000. 5000 Series . . 

Dual Differential Amplifier 5000 Series 

Dual Time Base (Mixed Sweep) . . 7000. 5000 Series . . 

Dual Trace Amplifiers 11000. 7000. 5000 

Series 

Dual Trace Differential Amplifiers . 5000 Series 

Four Trace Amplifiers 11000. 5000 Series . 

Logic Triggered Vertical Amplifier . 7000 Series 

Operational Amplifier Modular Instruments 

Oscillators Modular Instruments 

Oscilloscopes 

Power Supplies 

0 to 20 V Variable Modular Instruments 

for Plug-In Units Modular Instruments 

Programmable Modular Instruments 

Programmable 7000 Series 

Programmable Distortion Analyzer Modular Instruments 

Ramp Generator Modular Instruments 

Rate/Ramp Generator Modular Instruments 

RF Sweep Generator Modular Instruments 

Sampling 7000 Series 

Sampling Heads 7000 Series 

Single Time Bases 7000, 5000 Series . . 

Single Trace Amplifier 11000. 7000. 5000 

Series 

Spectrum Analyzers 7000 Series 

TDR 7000 Series 

Tracking Generators 

Universal Counter/Timers 7000 Series 

Modular Instruments 



159.193. 
220.241 
96 
495 
502 
135.517 
421 
555 

178 

385 

406 

414 

359 

301 

295.297 

301.307 

290.311 

402 

281.290.311 
298 

377 
285.402 
159,188 

378 

286.312 
311 

294.296.312 

279.287.306 

311 

280.309 

288 

414 

376,394 

403 

409 

409 

409 

260 

377 

394 

394 

408 

301 

303-305 

273.292 

278,286,309 

124 

301 

134 

298 

379 



Polarized Viewers 557 

Portable Products 

Data Communication Analyzers 70 

Fiber Optic Cable Testers 68 

Logic Analyzers 317 

Metallic Cable Testers 67 

Oscilloscopes 105,218 

w/Counter/Timer/Trigger 159,175 



Oscilloscope Power Supply 315,316 

Spectrum Analyzer 2750, 490 Series 112,114 

Power Divider, GR and SMA 

(3mm) 554 

Power Supplies 

0 to 20 V Variable Modular Instruments . . . 409 

Accessory 532 

Battery 316 

for Plug-In Units Modular Instruments . . . 409 

Portable Oscilloscope 315,316 

Programmable Modular Instruments . . . 409 

Prescaler, Digital Modular Instruments . . . 382 

Probes 

Accessories 546 

Active 531 

Adapters . 554 

Amplifiers, Current Modular Instruments . . . 538 

Chart, Recommended 521 

Counter 536 

Current 538 

Data Acquisition 355-358 

Differential 282,518 

Digital Photometer/Radiometer 495 

Environmental 521,537 

FET and 50 Ohm 521,531 

Ground Leads 554 

Grounding Adaptors 554 

High Current 540 

High Voltage 521,534 

Logic 355-358 

Modular 521-523 

Micro 519 

Optical-to-Electrical Converter 69,489 

Pattern Generator 355 

Recommendations 521,522 

RF 537 

Sampling 525 

Temperature 521,525 

Tips 545 

Voltage 521 

Word Recognizer 355-358 

Programmable Instrumentation 
(see GPIB Products) 

Protective Covers 557 

Pulse Generator Heads 7000 Series 303,305 

Modular Instruments . . . 412 

Prototype Troubleshooting 193,241 

R 

Rack Adapters 556 

Rackmount Model Instrument 

Carts 549 

Rackmount Oscilloscopes . . 7000, 5000 Series 199,257, 

212,273 

Portables 153,175, 

178,218 

Modular Instruments . . . 403,419 

Ramp Generators Modular Instruments . . . 394 

Raster Scan Display Units 60 

Rasterizer 56 

Rate/Ramp Generators Modular Instruments . . . 394 

Readout Oscilloscopes, CRT . .11000, 7000, 5000 

Series 193.199.212 

Portables 153 
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Readout Oscilloscopes, Digital . 11000. 7000, 5000 



Series 241.257.273 

Portables 218 

Receivers, Optical/Electrical 289,491 

Reference Information 

Information Display Solutions 46 

General Purpose Interface Bus . . .(GPIB) 23 

Modular and Integrated 

Oscilloscopes 143 

Oscilloscope Specifications 143-151 

Reflectometer Cable Testing, 

Time Domain 68 

RF Probe 537 

Ruggedized Oscilioscopes ... Portables 184 



S 



Safety (Isoiators) 

Sampling 

Accessories 7000 Series 

Decision Tree 

Plug-In Units 

Delayed Sweep 7000 Series 

Heads 7000 Series 

Probes 

Scanner, Programmable/Low 

Level Modular Instruments . . . 

Semiconductor 

Automatic Test Equipment LT 1000 

Measurement Packages 

Curve Tracers 

Service Maintenance Contracts 

Service Training 

Sales/Service Offices 

Servicing Alda, Digital 

Single Time Bases 7000 Series 

Sideband Analyzers, Television 

Signai Conditioners 

Signai Generators 
(See Generator, Signal) 

Signal Pickoff 

Signal Processing and 
Display Software 

Signal Analyzer 

Signal Routing Instruments 

Signal, TV Correctors 

Single Trace Amplifiers 11000, 7000, 5000 

Series 

SMA (3mm) Accessories 

Socket Adapters 

Software 
GRASP 
GURU II 
IBM PC Utility 

Life Cycle 

Tek EZ Test 

TekMAP Applications Programs. . 

TDR/Sampler 
LANDS I 



542 

300 

300 

301 
303 
518 

417 

472 

486 

359 

558 

564 

568-571 

402 

292,295 

134 

413 



547 



96 

423 

91 

278,286,309 

544 

370 

126 

464 

469 

92 
462 
467 

330 



Spectrum Analyzers 

Accessories 

Digital Storage 7000 Series 

Laboratory 2750 Series 

Plug-In 7000 Series 

Portable 

Programmable 2750. 490P Series 

Software 

Waveguide Mixers 



135 

124 

110 

124 

96,114 

104-113.114 

126 

133 



Sweep Generator, Audio Modular Instruments . . . 376 

Swept Frequency Systems 134 

Sync Generators, Television 77 

Synchronizers 81 

System Support 437,470 

Acquisition/Processing MP Package 448,486 

Custom Test 470-487 

Data Acquisition 486 

Desktop Controller-Based 486 

Digitizing Camera 453 

Graphic 46 

Graphic Presentation 58 

Programmable Audio Test Modular Instruments . . . 418 

Software 126,330 

458-469 

Swept Frequency 134 

Technical Data Analysis 35 

Test and Measurement Modular Instruments ... 371 

Digitizers 442-457 

TV Waveform Measurement Portables 154,218,220 

TekSPANS Software 126 

VLSI 472 

T 

Tek EZ Test Software 462 

Tek MAP Software 467 

Teiecommunications Test Equip 

(see Communications Test Equip) 

Television Products (see full 
description in Television Catalog) 

Technical Assistance Service 35 

Audio Synchronizer 81 

Automatic Video Correctors 91 

Color Picture Monitor 60 

Demodulators 91 

Sideband Adapter 134 

Signal Correctors 91 

Sync Generators 79 

Synchronizers 80 

Test Signal Generators 79,80,82 

Vectorscopes 88 

VITS Inserters 79,144 

Waveform Monitors 88 

WaveformA/ector Monitors 88 

X-Y Monitor 60 

Temperature Measurements 

Probe 537 

Terminals, Color Graphics 4000 Series 54 

Terminais, Graphic Computer 54 

Terminations, BNC, GR. 

SMA (2 mm) 546 

Test and Measurement Systems Digitizers, MP Packages 442.470 

Modular Instruments ... 371 

Test and Measurement 

Software 458 

Test Signai Generators 80,82,91 

Test Station, Incoming 

Inspection MP Packages 486 

Test Systems 

Automatic 472 

Programmable Audio Modular Instruments . . . 377 

VLSI 472 
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Testers 






Digital 




70 


Fiber Optic Cable 




68 


Metallic Cable 




69 


Thermal Readout 


. Modular Instruments . . . 


385 


Three-Dimensional Displays 


. 4120 Series 


47 


Time Bases 






Delaying 


. 7000, 5000 Series 


295,297 






301,307 


Digitizer 


7000, 5000 Series 


286,295 


Dual (Mixed Sweep) 


. 7000, 5000 Series 


294,312 


Single 


. 7000, 5000 Series 


297,312 


Time Domain Reflectometer, 






Cable Testing 




68 


Time Interval Counters 


. 11300, 7000 Series .... 


195,298 




Modular Instruments . . . 


378 


Time Mark Generator 


. Modular Instruments . . . 


407 


Tips, Probe 




544 


Trace Recording Cameras 




509 


Thicking Generators 




134 


IValning 




140,558 


Thiining Tapes/Labs 




140 


Transformers, High Current 




539 


*nsnsistor Curve Tracers 




359 


Thinsient Digitizer 




442 


Tionsmitters, Electrical/Optical 




489 


Tlovel Line (impact resistant) 






Package for 2200 Series 






Oscilloscopes 




179 


'H'iangle Generators 


. Modular Instruments . . . 


401 


U 

Universal Counter/Timers . 


. 11300, 7000 Series .... 


195,298 




Modular Instruments . . . 


378 


V 

Vector Network Analyzer 




96 


Vectorscopes 


. 1400, 500 Series 


80 


Video Products 






Hard Copy Units 




56,501 


Interface Kit 




81 


Monitor, Raster Scan 




60 


Viewing Hoods and 






Accessories 




556 


VITS Inserters . . 


. 1900 Series 


80 


VLSI Test Systems 




472 


Voltage Proles 




522 


Voltmeter, AC RMS Digital 


. Modular Instruments . . . 


385 




Portables 


178 


Vibration Analyzer 




96 


w 






Warranty Programs 




566 


Warranty Summaries 




566 


Waveform Digitizer Amplifier . . 


. 7000, 5000 Series 


260 


Waveform Digitizer, 






Programmable 




442 


Waveform Digitizing 






Instruments 




474 


Waveform Measurement Pkgs 




474 


Waveform Monitors 


. 1700, 1400 Series 


146 


Waveform Processing 






Oscilloscopes 


. 7000 Series. Digitizers . 


372, 


Waveform Analyzer 




84 



Waveform/Vector Monitors 

Waveguide Mixers 

Window Managed Display 

Windowing 

Word Recognizer Portables 

Word Recognizer Probe 

Workshops 

Workstation Furniture 

Workstations 

Writing Speed Enhancers, 

Camera 

X 

X-Y Monitors 



84.87 

133 

47 

47 

159 

355 

137 

18 

46 

509 



60 
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T[TI/ software 

I Cr\ REFERENCE 



SOFTWARE REFERENCE 



Tektronix provides a host of software 
packages to meet your needs. 

The following pages provide a quick 
reference to match software and worksta- 
tions, terminals, or instruments to your 
needs. 

Workstation and terminal software is on 
page 15. 

Communications Test and Measurement 
Instrument software is on pages 16-17. 

HOW TO USE THE CHART: 

By Software Package 

Find the software package in the list on 
the left side of the chart. Follow across 
the row for the products supported, 
features provided, and languages 
supported. 

By Workstation, Terminal, or Instrument 

Find your product in the list at the top 
of the chart. Follow down the column to 
identify packages which support your 
product. Other workstations, terminals, 
or instruments supported by a particular 
software package, features provided, and 
languages supported are given in the row 
for each software package. 



By Printer Support 

Follow down the column for the printer 
to identify packages that support your 
product. Other products and features 
supported by a particular software 
package are given in the row for each 
software package. 

By Features Provided 

Follow down the column for the feature 
of interest to identify packages with this 
feature. Workstations, terminals, or in- 
struments supported, other features, and 
languages supported are given in the row 
for this software package. 

By Language Supported 

Follow down the column for the program- 
ming language to identify packages that 
support this language. Workstations, ter- 
minals, or instruments supported, 
features provided, and other languages 
supported are given in the row for this 
software package. 
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INFORMATION DISPLAY Workstation/Terminal Printer 

Support Support 



Software Package 


4330/4230 Wortotetion 


4320/4220 Workstation 


4310 Workstation 


4200 Terminals 


VAX, 

MIcroVAX, 

IBM 


46930 


4695 


s 

$ 


4510A 


CX4510A 




UT(ik^“ 


• 


• 


• 


















C Programming Language 


• 


• 


• 


















X Window System 


• 


• 


• 


















Smell Iklk 80 






• 


















Tek Common LISP 






• 


















Prologue 






• 


















Plot 10* 








• 


• 














TekniCAD 


• 


• 


• 


• 


e 








e 


• 




STI 


• 


• 


• 


e 


e 








e 


e 




QDI 








• 
















QKS 


• 


• 


• 


• 


e 








• 


• 




IQL 


• 


• 


• 


e 


e 








e 


e 




CADDPORT 


• 


• 


• 




• 














TeknICAP 


• 


• 


• 




e 


e 


• 


• 


e 


• 




TekPLOT 


• 


• 


• 




• 








• 


• 




GSI 










• 










• 




TeknlLInk 








• 
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TIZ 1/ test and measurement 
I Lir\ SOFTWARE 



COMMUNICATIONS, 
TEST AND MEASUREMENT 



Instruments Supported 



Software Package 


2220/21/30 DSO— GPIB 


2220/21/30 DSO— RS-232 


2430/A/32A/40 DSO 


2445A/B/65A/B/67B Scope 


336/A DSO 


370 Pgm. Curve Thicer 


e 

1 

S 

8 

E 

o 

X 

g 


390AD Waveform Digitizer 


468 DSO 


490P-/2750P-Ser1es Pgm. Spectrum Analyzers 


5223 DSO 


7D20 Programmable Digitizer 


7250 IVansient Digitizer 


7612D Pgm. Waveform Digitizer 


7854 Waveform Processing Scope 


7912 AD/HB Pgm. Digitizer 


11301/A/302/A Pgm. Analog Scope 


11401/402 Pgm. Digitizing Scope 


AA 5001/SG 5010 Pgm. Analyzer/Oscillator 


CG 5001 Pgm. Scope Cal. Gen. 


DCS01/MUX Digital Camera System 


Ml 5010 Pgm. Multifur>c. Interface 


RTD 710/A Digitizer 


TM 5000 Pgm. Test Irtstr. 


TSI 8150 Test System Interlace 


Irtstruments From Other Vendors 


EZ-TEST PC 
S45F030 


• 




















































GURU II 
S3FG100/110 


• 




















































GPIB Interface Software 
S3FG120/121/122 






















































Signal Proceaaing & Display (SPO) Software 
S3FG130 


• 


• 


• 
















• 


• 






• 


• 




• 










• 








ASYST V^r 2.0 
S42P301 






















































Digitizer Drivers for ASYST 
S42P302 


• 




• 


















• 


• 




• 


• 














• 








7854 Communications and Control Software 
S42P101 






























• 
























7D20 Time and Amplitude Softvrare 
S42P201 
























• 






























7854 Time and Amplitude Software 
S42P202 






























• 
























11400 Utility Software 
S47P102 




































• 


















11300 Utility Software 
S47P103 


































• 




















11400 Driver for ASYST 
S47P303 




































• 


















EMI Prequalification Software 
S26EM00 




















• 


































General RF Applications Software (GRASP) 
S26RF00 




















• 


































Remote Site Monitoring Software (RSM) 
S26RM0O/01 




















• 


































EZTEK 2400 
S38A101 






• 


• 
































• 




• 




• 






370 Utility Software 
S48P104 












• 










































370 Device Test Software 
S48P401 












• 










































2220/2221/2230 Instrument Utilities 
S49Z201 




• 


















































2220/2230 Instrument Utilities 
S49Z202 


• 




















































2220/2221/2230 Instrument Utilities 
S49Z203 


• 




















































DCS Menu Software 

(Available only with DCS01 or MUX System) 








• 
























• 


• 








• 










• 


DCS01 Functional Library 
S58DC01 








• 


























• 








• 










• 


DCS/GPIB Driver for 2467 
S58DC02 








• 


































• 










• 


DCS/GPIB Driver for 11302 
S58DC04 


































• 








• 










• 


24X5/2467/IBM PC Tutorial 
S49Z204 








• 














































RTD 710 Digitizer 
S45D010 














































• 









16 




TCI test and measurement 
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COMMUNICATIONS, Programming 

TEST AND MEASUREMENT Printer Support Features Language Support 



Software Package 


IBM/EPSON 


HC100 


4693D 


4695 


4696 












Front Panel Control 


GPIB Communication 


RS-232 Communication 


Pulse Parameters 


Waveform Analysis 


Extended GRaphics 


Test Procedure Generator 


Test Program Generator 


Data Logging 


ADIF Format 


Interpretive BASIC 


IBM BASIC Compiler 


Microsoft QuickBASIC 


C Language 


Borland TUrbo Pascal 


Fortran 


EZTEST PC 
S45F030 


• 




















• 


• 




• 




• 


• 


• 


• 








• 








QURU II 
S3FQ100niO 


• 




















• 


• 




• 






• 




e 


• 


• 


• 


• 








QPIB Interlac* Softwira 
S3FQ1 20^21/122 
























• 


















• 


• 


• 


• 






Signal Procaasing & Diaplay (SPD) Softwara 
S3FQ130 
























• 


• 


• 


• 


e 






e 


• 






• 


• 






ASYST Vsr 2.0 
S42P301 


• 




































e 
















Digitizer Drlvera for ASYST 
S42P302 


e 




















• 


• 




• 


• 


• 






















7854 Communicatlona and Control Software 
S42P101 


• 






















• 




















• 










7D20 Time and Amplitude Software 
S42P201 


• 




















• 


• 




• 


• 


e 






















7854 Time and Amplitude Software 
S42P202 


• 






















• 




• 


• 


• 






e 
















11400 Utility Software 
S47P102 


• 


• 


































e 








• 








11300 Utility Soft¥vare 
S47P103 


e 




































e 








• 








11400 Driver for ASYST 
S47P303 


• 




































# 
















EMI Prequalification Software 
S26EM00 


• 






















• 














e 






• 










General RF Applicatlona Software (GRASP) 
S26RF00 


e 




















• 


• 






• 








e 




# 


• 










Remote Site Monitoring Software (RSM) 
S26RMOO/01 


• 




















• 


• 






• 








# 




• 












EZ-TEK 2400 
S38A101 


• 




















• 


• 




• 






• 




e 
















307 Utility Software 
S48P104 


• 




















• 


• 








e 


• 




• 








e 








370 Device Test Software 
S48P401 






















• 


• 








• 






e 
















2220/2221/2230 Inatrument Utilities 
S49Z201 


























e 






• 










• 




e 








2220/2230 Instrument Utilities 
S49Z202 


















































• 




2220/2221/2230 Instrument Utilities 
S49Z203 
























• 








e 










• 




• 








DCS Menu Software 

(Available only with DCS01 or MUX System) 


• 


• 
























• 




e 


• 




• 


• 














DCS01 Functional Library 
S58DC01 














































• 


• 


• 


• 


DCS/GPIB Driver for 2467 
S58DC02 


• 


• 


















• 


e 




• 






• 




• 
















DCS/GPIB Driver for 11302 
S59DC04 


• 


• 


















• 


• 




• 






• 




• 
















24X5/2467/IBM PC Tutorial 
S49Z204 
























• 






• 












• 








• 




RTD 710/A Digitizer 
S45D010 


• 


• 




e 


• 
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ANTHRO® 



ANTHRO® 



TECHNOLOGY 

FURNITURE 




AnthroArm® PC 

• Holds up to 30 and 60 lbs. 

• Easily Adjusts Up and Down 

• Safely Tilts and Swivels 

• Simple to Clamp on 

The AnthroArm PC frees your work 
space. It lifts your monitor screen up off 
your desk and keeps it within easy reach. 
Move it up, down, and swivel it around 
so you’re perfectly comfortable. 

The AnthroArm PC positions your 
monitor exactly where you want it: 

• Raise your screen 7% to 12 inches 
above your desk for eye level 
viewing. 

• Swing the AnthroArm 360 degrees 
and easily tilt your screen ±10 
degrees so it is at the best angle for 
viewing. 

• Extend the AnthroArm 16Vfe inches 
to bring it near you, or retract the 
arm to move it out of the way. 

The AnthroArm clamps onto any surface 
from 1 — 2 inches thick and 2 inches deep 
simply by turning a knob. A desk clamp 
for surfaces without a lip will also be 
available. 

Made of 16-gauge steel tube and glass fill- 
ed polycarbonate plastic, the Arm moves 
up and down with an easy-to-turn hand 
crank. The AnthroArm has a 13x13 inch 
platform made of laminated high densi- 
ty fiber board with molded non-skid 
polyurethane foam skin. The platform is 
also available with a 17 x 17 inch platform. 
The arm has a durable baked-on liquid 
platinum gray finish. 

For more information on the AnthroArm 
PC call: 

Outside Oregon: 1-800-325-3841 
In Oregon: (503) 241-7113 



ANTHRO® 

Technology Furniture® 
3221 N.W. Yeon St. 
Portland, OR 97210 
Tblex 940103 
FAX 503-241-1619 




The AnthroArm PC extends or retracts for con- 
venient use. 




The AnthroArm PC moves up or down with the 
simple turn of a handle. 
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ANTHRO® 



TECHNOLOGY 

FURNITURE 



AnthroArm® GT 

• Holds up to 200 lbs. 

• Rotates 360® 

• Cast Aluminum Construction 

• Five Year Warranty 

The AnthroArm GT is the space saving 
armature designed to hold substantial 
loads— up to 200 lbs. Float your heavy 19 
inch terminal above your workspace and 
have plenty of room to spread out 
underneath. 

Now you can easily move your terminal 
around. Push the AnthroArm back to 
store your monitor out of the way. Pull 
it towards you for better viewing. Swivel 
it 360° to get rid of screen glare or to 
share with others. Move it exactly where 
you want it. 

Choose between three different models, 
depending on the reach you want (how 
much depth you have on your work sur- 
face) and how much flexibility you want 
the arm to have. 

The AnthroArm is also available for OEM 
applications. The arms, mounting plates 
and platform can be ordered separately 
or in different combinations for specific 
use. 

The AnthroArm GT. The only arm strong 
enough to give you back your workspace. 



CHARACTERISTICS 

• Arm, base plate and mounting plate are 
thick- wall aviation grade casted aluminum, 
hardened to T6. The parts have a baked-on 
liquid smoke tan finish. 

• The main pivots are 1 inch ID brass bushings. 
Other pivots are oil light brass bushings. 

• The AnthroArm’s 17 xl7 inch platform is 
made of laminated high density ftber board 
with molded non-skid polyurethane foam 
skin. 

• Two stacking lugs ( % inch each) are includ- 
ed for height ac^justment. 

For more information on AnthroArm GT 

call: 

Outside Oregon: 1-800-325-3841 

In Oregon: (503) 241-7113 



ANTHRO® 

Tbchnology Furniture® 
3221 N.W. Yeon St. 
Portland, OR 97210 
Tblex 940103 
FAX 503-241-1619 




AnthroArm GT is also available with 13x13 inch platform. 




The AnthroArm clears your work surface so With the AnthroArm, you can share equip- 
you have more space meni between stations. 
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AnthroBench^** 

• Space saving arm 

• Generous cord management 

• Spacious 60" x36" surface 

• Adjusts in height from 25"-30" 

The AnthroBench is the heavy-duty 
workbench that stands up to your rig- 
orous daily routine. The AnthroBench is 
strong enough to hold 600 lbs. , with a 12 
inch arm that easily lifts and moves your 
graphic terminal over your worksurface. 

You can mount the Arm at either end of 
the AnthroBench depending on your ap- 
plication. You can add additional arms if 
you have more than one terminal. Swivel 
the arm 360 degrees. Put your terminal 
exactly where you want it. 

Running the length of the surface is a 
cord management track with a generous 
capacity for cables, cords, and power 
strips. You can run your cords in 
anywhere along the track, and keep them 
out of your way in the 2 '.5" w. x3'.75" d. 
channel. 

The AnthroBench acljusts in height from 
25 to 30 inches. Use the manual telescopic 
action in the legs to lift or lower the sur- 
face to your desired height. 

The AnthroBench. Make your space fit 
your workstyle. 



CHARACTERISTICS 

• Made in U.S.A. 

• Base and track are smoke tan color. Surface 
is platinum gray. 

• The cross beams, supports, and base are 
aluminum extrusion and steel with durable 
baked on finish. 

• The legs are 3x6 inch aluminum extrusion 
with powder coated finish. 

• The connecting joints are cast aluminum. 

• The work surface is honeycomb structure 
covered with high pressure laminate with 
rolled edges. 

• The AnthroArm is cast aluminum mounted 
on a steel post. 

•The AnthroArm’s 17x17 inch platform is 
made of laminated high-density fiber board 
with molded non-skid polyurethane foam 
skin. 

• Patents pending. 

For more information on the Anthro- 
Bench call: 

Outside Oregon: 1-800-325-3841 
In Oregon: (503) 241-7113 



ANTHRO® 

Tbchnology Furniture® 
3221 N.W. Yeon St. 
Portland, OR 97210 
Tblex 940103 
FAX 503-241-1619 




The AnthroBench comes standard with a 12 inch arm that supports 200 lbs. 




The AnthroBench family includes the AnthroBench PrinterStand and other options which will 
he available soon. 
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The Original AnthroCart. Mobile. Incredibly strong. So many ways to solve your space and 
equipment problems. Choose different sizes. Move shelves around. Add space saving options. 
AnthroCart. Well-designed technology furniture. 




KingSize AnthroCart with Anthro PrinterCart. 



KingSize AnthroCart with SideRack option for vertical CPU's. 




KingSize AnthroCart with Eoctension Shelf Kit option. 



ANTHRO® 

Tbchnology Furniture® 
3221 N.W. Yeon St. 
Portland, OR 97210 
Tblex 940103 



FAX 503-241-1619 

For more information on the AnthroCart call: 
Outside Oregon: 1-800-325-3841 
In Oregon: (503) 241-7113 
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Tektronix Systems Experience 

Long before publication of IEEE Standard 
488-1975, Tektronix had entered the 
measurement systems business with the 
development premises of system flexibili- 
ty, automation, and standarization firmly 
in place. 

System flexibility through modular design 
goes back to the introduction of modular 
lab oscilloscopes, which utilized plug-in 
modules to provide a broad range of 
automated features and enhanced 
capabilities. With the introduction of the 
TM 500 family of instruments, modular 
flexibility was extended to a full line of 
test and measurement equipment. 

The measurement speed and capabilities 
of the Tektronix automated oscilloscope 
and semiconductor test systems hi^- 
lighted the benefits of measurement 
automation. The obvious next step was 
to combine automation and modularity— 
an interfacing standard was needed. But 
what standard? 

A Leading Supplier 

Tektronix recognized the benefits of the 
proposed IEEE 488 Standard. By the time 
it became reality, Tbk had already in- 
tegrated GPIB compatibility into product 
planning and engineering. As a result, 
Tektronix is now a leading supplier of a 
full line of GPIB system components— a 
supplier that puts more than a decade of 
systems planning, design, and implemen- 
tation into each product. 

GPIB systems come in many sizes, from 
small PC-based systems (such as the PEP 
family) to larger minicomputer-based 
systems. Effective test and measurement 
systems utilize specialized instrument 
control and signal processing software. 
Examples such as Tbk EX-BUS, SPD, or 
Tbk GPIB, along with smart, easy-to- 
program instruments and a variety of 
control hardware and software make 
tailoring an automated test system 
relatively easy and cost effective. 



GPIB compatible system components 
make it possible to realize the benefits of 
automated testing without paying the 
price of a unique system design effort for 
each new test configuration. With Tek’s 
TM 5000 family of GPIB compatible 
system components, complete test and 
measurement systems can be built by 
simply selecting the required off-the-shelf 
modular products, cabling them together, 
and adding the necessary software. 

More Than Modular Products 

But Tektronix offers more than just 
modular products. . Tektronix has an 
entire staff of hardware, software, and 
systems specialists whose sole purpose is 
to provide total, integrated measurement 
systems solutions. 

Whether the application calls for a 
manual, in-circuit test system or a total- 
ly automated system requiring high- 
speed, multiple channel stimulus and 
data acquisition, Tek will design, 
manufacture, test, install, and support 
your total solution. 

While IEEE 488 initially defined elec- 
trical, mechanical, and functional inter- 
face standards (see Thbles 1 and 2), it did 
not specify the syntax or coding of device 
dependent messages that control the pro- 
grammable features of an instrument. As 
a result, some instruments will electrical- 
ly and mechanically interface, but will 
not communicate within another ven- 
dor’s system without expensive custom- 
ized software drivers. 

Tektronix Standard Codes and Formats 

Tektronix took the lead in solving this 
systems communication dilemma with 
the implementation of the Tektronix 
Standard Codes and Formats for GPIB- 
compatible equipment. This set of stan- 
dards defines message coding in simple, 
unambiguous, English-like terms. Initial- 
ly designed for our own instruments, Tbk 
Standard Codes and Formats have served 
as the basis for industry-wide standards. 

Obviously, most users prefer the ease and 
safety of single vendor solutions, but get- 
ting the optimum price and performance 
for all test requirements from a single 
vendor is difficult. Consequently, many 
GPIB systems are quiltworks of in- 
struments from different vendors. . with 
the resulting software problems. 



Tektronix solves this problem by pro- 
viding the best combination of products 
for your requirements, even if other ven- 
dors* instruments are needed. These solu- 
tions are available in a wide range of 
choices, from individual system in- 
struments to complete test and measure- 
ment systems. And Tbk will integrate all 
of the products with the combined 
knowledge of our systems experts to pro- 
vide you with a total system solution. 

VMEbus Extensions 

Moreover, Tbk has been instrumental in 
taking a long-term approach to solving 
the instrument compatibility problem 
through its contribution in establishing a 
new industry-wide standard: the VMEbus 
Extensions for Instruments— VXIbus 
Standard. The new VXIbus standard en- 
sures flexibility, multivendor selection 
and interoperability within the emerging 
generation of instruments on a card. The 
open architecture of the VXIbus will 
allow users to select instruments, inter- 
face cards, and computers from various 
manufacturers to develop the best card 
modular test systems for their needs. 
Both military and industrial users can 
look forward to the benefits of equipment 
downsizing, tighter time coordination be- 
tween instruments, and a wider variety 
of solutions from which to choose. 

Tektronix, as one of the founding 
members of the consortium which 
developed the VXIbus standard, is at the 
leading edge of VXI technology and in- 
novation, offering its first VXI products 
this year. And, as with our GPIB in- 
strumentation, Tbk sells not just VXIbus 
products. . but total systems solutions. 

As VXIbus technologies and products 
emerge and find their place in the 
market, GPIB-based systems will still 
have their niche. Moreover, as a result of 
standarization activities sponsored by 
Tbktronix and other vendors, GPIB-based 
systems can be easily integrated with VXI 
systems. 
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TABLE 1. INTERFACE FUNCTIONS 
DEFINED BY IEEE STANDARD 488.M987 



Function 


Description 


Source 

Handshake 

(SH) 


Synchronizes message 
transmission 


Acceptor 

Handshake 

(AH) 


Synchronizes message 
reception 


Talker (T) 


Allows instrument to send data 


Listener (L) 


Allows instrument to receive 
data 


Service 

Request 

(SR) 


Requests service from 
controller 


Remote- 

Local 

(RL) 


Allows instrument to select be- 
tween GPIB interface & front- 
panel programming 


Parallel 

Poll 

(PP) 


Allows up to eight instruments 
to simultaneously return a 
status bit to the controller 


Device 

Clear 

(DC) 


Clears communication channel 
or puts instrument in known 
state 


Device 

Trigger 

(DT) 


Starts some basic operation of 
the instrument 


Controller 

(C) 


Sends device addresses and 
other interface messages 



Going Beyond the Basics— Tek Standard 
Codes and Formats 

Ttk has recognized the need for addi- 
tional standardization in GPIB interfac- 
ing since the late 1970s and has applied 
rigid internal standards to the design of 
its GPIB interfaces which go above and 
beyond the requirements of IEEE 488. 
Our guiding document is known as 
Tektronix Standard Codes and Formats. 
Tbk pioneered the concepts of human- 
readable code, forgiving listening, and 
standardized data types. Over the years, 
these features were copied and adapted 
by several other companies for their own 
products. Now a new standard has been 
completed— IEEE Std. 488.2-1987. This 
document combines the best features of 
Tektronix Standard Codes and Formats 
plus ideas from other companies. IEEE 
Std. 488.1-1978 was polished (but kept 
basically unchanged and backwards com- 
patible) and renamed 488.1-1987. These 
new standards— 488.1-1987 and 488.2- 
1987— will further enhance compatibility 
for GPIB systems throughout the 
industry. 



As a market for 488.2 devices matures, 
Tektronix will offer 488.2 compatibility 
on its new products, as appropriate. IEEE 
488.2 was carefully designed to work 
with a wide variety of existing GPIB pro- 
ducts. Instruments designed to the 
Tektronix Standard Codes and Formats 
will fully function in systems that employ 
488.2 instruments. 

Tek Standard Codes and Formats Means 
Programming Ease 

IEEE Standard 488.1-1987 specifies the 
hardware interface and its basic func- 
tional protocol. It also specifies a set of 
codes called interface messages that con- 
trol interface functions. 488.1 leaves the 
remaining higher level protocols— 
messages that control the programmable 
features of the instrument— up to the in- 
strument manufacturer. 

Since the device-dependent messages are 
not specified by GPIB, instruments that 
conform only to the basic GPIB standard 
may use inconvenient or even incompat- 
ible message formats. 



GPIB SYSTEM COMPONENTS AND CONFIGURATIONS 



GPIB SYSTEM COMPONENTS 



Instrument 

A 

Control. 

Talk 

and Listen 








Instrument 

B 

Talk and 
Listen 




3 




n 


Instrument 

c 

Listen only 




3 
— 1 




n 


Instrument 

0 

Talk Only 




Of 



Data Bus 
(8 signal lines) 




STAR CONFIGURATION 




Interface Management Bus 
(5 signal lines) 

Transfer Bus 
(3 signal lines) 



LINEAR CONFIGURATION 



z 



GPIB 



IniertacA Clear 
Attention 
SRO • Service Request 
REN • Remote Enable 
End or Identify 

• Data Valid 
NRFD • Not Ready for Data 
NDAC • Not Data Accepted 



Instrument 

A 

(Controller) 



Instrument 

B 



AZ_ 

Instrument 
C 



Instrument 

D 
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The situation is analogous to an interna- 
tional telephone system— the hardware 
link is well defined, but unless both par- 
ties speak the same language, effective 
communication is not possible. That’s 
why Tektronix developed a codes and for- 
mats standard in 1979, and why these 
same principles have been incorporated 
into the new 488.2 standard. 

The benefits of the standards are 
numerous. Because of a natural English- 
like structure, instrument control com- 
mands and messages are easy to use. The 
result is a GPIB implementation that is 
specifically designed to overcome the pro- 
gramming rigidity and cumbersome pro- 
cedures of other GPIB systems. 

Both standards address the needs of users 
to develop test and measurement systems 
quickly and easily. The spirit of these 
standards is to provide message coding 
that is: 

• Simple and unambiguous 

• Uses commands common to other 
similar devices 

• Uses simple and easy-to-remember 
mnemonics 

ASCII Data Standard 

Because most controllers accept ASCII 
data directly, Tektronix GPIB instrument 
commands are coded in ASCII. This pro- 
cedure eliminates the need for error- 
prone data conversions or byte-by-byte 
encoding. For example, to set the center 
frequency of the 492BP Spectrum 
Analyzer to 1.75 MHz, the command is 
simply written FREQ 1.75 MHz— no more 
calculated percentages of full-scale or 
BCD equivalents. Settings for Tektronix 
GPIB instruments are sent as ASCII data 
in human-readable form. 

Flexible Formats 

Many minor format items that are ag- 
gravations in other systems are covered 
by Tektronix Standard Codes and For- 
mats. For example, Tektronix GPIB in- 
struments accept negative zeros and 
leading and trailing spaces; they also 
overlook inconsistent use of upper- and 
lower-case letters. Because truncated 
numbers can drastically affect meas- 
urements, Tektronix GPIB instruments 
round off rather than truncate: for exam- 
ple, a value of 2.49 becomes 2.5 rather 
than 2.4. In short, the built-in intelligence 
is used to make intelligent decisions. That 
makes your programming job much less 
rigid and much easier. 



Common Messages 

Tb make your job even easier, Tektronix 
Standard Codes and Formats also 
specifies messages that are to be common 
to all Tektronix programmable in- 
struments. For example, you can program 
your system to learn the current settings 
of any Tektronix GPIB instrument by sen- 
ding the instrument the SET? message. 
Any GPIB-compatible instrument from 
Tektronix- whether it is a waveform 
digitizer, a programmable power supply, 
or a function generator— interprets SET? 
the same way. The instrument firmware 
assembles the instrument’s settings into 
a human-readable message to be sent 
over the bus to the controlling software. 
If you know how to operate a function 
generator, then you already know how to 
read a settings message from a Tektronix 
GPIB-compatible function generator. 

Language Support 

While BASIC remains the most estab- 
lished programming language used for in- 
strument control, C and Pascal are grow- 
ing rapidly in acceptance. Open systems 
that allow the user to choose either C, 
BASIC, or Pascal give programmers a 
choice of their preferred language 
without having to learn a new language 
just for instrument control. 



Software— A Key Factor 

Software is more than an essential system 
ingredient; it gives the system its 
characteristics: 

• Measurements performed 

• Data analysis, data logging, and 
reporting 

• Operator access and interface 
Software gives the system the personali- 
ty its users see. Most systems involve two 
levels of software: 

• The operating system software 

• Applications software that the user 
applies to a particular measurement 
or task. 

The operating system software provides 
basic functions such as file and directory 
access. Many operating system functions 
can also be accessed by applications. This 
enables the applications software to easi- 
ly perform tasks for measurements 
without re-inventing features found in 
the operating system. The operating 
system provides a layer of functions and 
a system environment that may also give 
access to a wide variety of software pro- 
ducts; MS-DOS is the prevalent operating 
system used in Tbst and Measurement 
applications. 
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GPIB ADDRESS 



LF OR EOl 




EOl — « 

Each GPIB instrument or peripheral, called 
a device, must be assigned a different system 
address You can do so by simply setting 
switches, usually located on the back panel of 
the device 

Dedicated controllers have their own 
languages, such as BASIC or C. Open 
system controllers like the Tektronix PEP 
301 host a variety of languages to choose 
from, such as BASIC, C, or Pascal. 
Languages provide the context through 
which users express control of in- 
struments, data storage and analysis. 

Controllers and Software to Match Vbur 
Needs 

Tektronix offers controller-software pack- 
ages to meet varying GPIB system needs. 

The PEP family of Instrument Controllers 
are complete GPIB controller packages 
based on the Intel 80386 microprocessor. 
GURU II software and a GPIB interface 
card are standard. 

Software Packages 

• GURU n software, an interface package 
for the IBM PC (or IBM-compatible PC), 
uses National’s GPIB card. TTiis package 
contains a TEST PROGRAM GENERA- 
TOR, programming examples, and an 
excellent manual to help the novice 
user get started or the familiar user be 
more productive. 

• The TbkMAP (Tektronix Measurement 
Applications Programs) library of soft- 
ware products supports the Tektronix 
7000 Series GPIB-programmable digi- 
tizers and extends the capabilities of 
these digitizers by integrating them 
with Tektronix controllers, IBM per- 
sonal computers, or HP Series 200 
technical computers. 

• EZ-TEST PC is a test program generator 
that automates generating GPIB test 
and measurement software. Automatic 
code generation often cuts develop- 
ment time by 60 to 80%. EZ-TEST PC 
works with Tektronix and other 
manufacturer’s instruments. Code 
generation is Microsoft QuickBASIC 
source files that the user can use as is, 
or optimize into standalone programs. 



• SPD (Signal Processing and Display) 
is both a library of 196 functions and 
an application level program. FYom the 
menu application, the user can perform 
FFT, IFT, windowing, graphical display, 
and plotting on a variety of hard-copy 
devices. Using the library level of SPD, 
users can develop their own applica- 
tions in compiled BASIC or C. 

• EZ-BUS is a software program 
developed for the PEP 301, PEP 303, 
and PEP 303R that adds instrument 
control functions to widely accepted 
compilers for Microsoft C, QuickC, or 
QuickBasic. EZ-BUS simplifies pro- 
gramming and enhances the program- 
mers’ ability to handle service requests 
(SRQ). 

• TDMS— the Tbst Development Manage- 
ment System— is a set of tools and 
operating system extensions available 
only on the PEP 301, PEP 303, PEP 
303R. It provides word processing, ter- 
minal mode, graphics drawing, soft- 
ware revision control, and multi- 
tasking capability. TDMS allows the 
user to run more than one application 
at a time, and eases moving the results 
of one program to another. 

SPD Software 

Signal Processing and Display (SPD) Soft- 
ware supports 196 processing, analysis, 
and data-to-display functions using Tbk 
digitizers in cor\j unction with an IBM PC, 
PC/XT, or PC/AT. Designed for scientific 
and engineering applications, this pack- 
age includes complete mathematical 
functions plus waveform data, I/O utili- 
ties, analysis, processing, and graphic dis- 
play functions. Access is via disk or GPIB 
port using popular waveform digitizers. 

GURU II Software 

GURU II is a simple but powerful package 
that provides control of GPIB (IEEE Stan- 
dard 488.1) electronic instruments from 
an IBM PC (or compatible). It offers the 
menu-driven Tbst Pnxjedure Generator to 
speed applications programming. 

GURU IPs Tbst Procedure Generator 
(TPG.BAS), written in BASIC, is a self- 
explanatory menu-driven program. It is 
the right tool for instrument system users 
who want fast results or who don’t want 
to learn to program their system in 
BASIC. It allows you to generate a pro- 
gram that runs a specific test sequence— 
without writing a single line of code. You 
need to know only the details of the test 
to be performed and the equipment used. 



The TPG is most suited to nondigitizer ap- 
plications where testing of devices is re- 
quired using programmable power sup- 
plies, digital voltmeters, signal sources, 
and counters. 

For users who want to write their own ap- 
plication programs, GURU II provides 
SUBS. BAS, a set of canned subroutines. 

These subroutines perform functions 
common to many test and measurement 
applications, complementing the IBM PC 
compatible Microsoft BASICA language 
(an advanced form of BASIC). 

TekMAP Software 

The Tektronix Measurement Application 
Programs (TekMAP) library of software 
products supports the Tektronix 7000 
Series GPIB programmable digitizers in 
automated engineering or research en- 
vironments. It extends the versatility of 
Tektronix digitizers by integrating them 
with Tektronix controllers, IBM personal 
computers, or HP Series 200 technical 
computers. 

Basic communication utilities, accessible 
through friendly menu-driven user inter- 
faces, are available through Communica- 
tion and Control Utility Software. 

Extended measurement capabilities (such 
as automated pulse parameter analysis, 
fast Fourier transformation, and propaga- 
tion delay measurements) are provided by 
the Time and Amplitude Measurement 
Software products. 

Tektronix Support for Vbur GPIB System 

With GPIB products and systems from 
Tektronix, you’re not left on your own 
after the product is purchased. Tbktronix 
offers complete support and training for 
the operation and maintenance of its 
GPIB products and systems. 

Every product is shipped with a complete 
and comprehensive operating manual. In 
addition, a variety of training services are 
available. Training classes are available 
both at our home office and at selected 
sites around the world. 

As part of the long-term support for GPIB 
products and systems, Tektronix offers a 
variety of application literature and 
support. 

HANDSHAKE is an applications news- 
letter published quarterly by Tektronix 
that contains application and technical 
articles about instrumentation and instru- 
ment systems. 
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Tektronix Instrument Group Customer 
Training offers operation and application 
training to help you get full value out of 
your instrumentation investment. Infor- 
mation is in the Customer Training Sec- 
tion. For further information, or to enroll, 
call us at 1-800-835-9433 ext. 430. In 
Oregon call collect 1-629-1017. 
TEKWARE and TAS Service Support 
The Tektronix Instrumentation Software 
Library provides software and application 
information for Tektronix programmable 
measurement instruments and systems. 
Two types of software are available: 

• Measurement Software 

• Instrument Utility Software 

The TEKWARE Instrumentation Software 
Library includes development tools for 
creating and modifying software as well 
as drivers, processing modules, display 
modules, and a variety of ready to use ap- 
plications software for general purpose 
control, measurement, and display. In ad- 
dition, Tbk will provide the Tbchnical 
Assistance Service (TAS) support to write 
custom software, to generate test pro- 
cedures for your application, to train your 
staff, or to provide whatever level of 
technical service support that you need. 
See page 470. 

The Tektronix Instrumentation Software 
Library catalog provides program 
abstracts and ordering information. 

Application notes and magazine article 
reprints are another source of informa- 
tion offered by Tektronix. Our Sales Of- 
fices and Sales Representatives maintain 
a list of current literature and will be glad 
to supply you with items in your areas of 
interest. 

Warranties and service are part of the 
support you get from Tektronix. 
Tektronix maintains a network of service 
centers for your maintenance needs at 
strategic locations throughout the world. 

For more information see Customer Ser- 
vices and Information Section of this 
catalog. 

Guide for Selecting GPIB Instruments 

When selecting GPIB instruments for a 
specific application, be sure to check 
several key specifications for suitability 
in the configuration. Make sure that: 

• The instrument can make the desired 
measurements 

• The interface functions are compatible 
with the proposed usage and with 
other instruments in the GPIB 
configuration 



You and your sales representative can use 
the following items as a checklist for 
selecting GPIB instruments: 

□ What is the application: Interactive 
measurement analysis or automated 
measurement? (Are all necessary in- 
strument functions remotely program- 
mable, or will an operator be available 
to acyust settings?) 

□ Does the instrument’s GPIB interface 
have the necessary set of functions im- 
plemented at the desired level? (For 
example, AHl is needed for any useful 
interaction and SHI is required for in- 
struments supplying measurements to 
the controller.) 

□ Are diagnostics available to check out 
the instrument from the front panel or 
over the GPIB interface? 

□ Does the instrument use standard 
codes and formats conventions for ter- 
minators, numeric formats, and other 
software features? 

□ Can the instrument’s front-panel set- 
ting be read from the controller and 
saved for later automated set up? 

□ Can the front panel be “locked out’’ 
via the GPIB? 

Tektronix Provides Systems Solutions 

As the explosion of micro-electronic 
technology has driven the evolution 
toward smaller, faster, more powerful, 
and more automated test and measure- 
ment systems, Tektronix has remained at 
the leading edge of development, pro- 
viding a full range of products and ser- 
vices to ensure total system solutions to 
test and measurement problems. 

Once, Tektronix provided only measure- 
ment equipment. Now, users also need 
completely automated and integrated 
test systems that are affordable, flexible, 
expandable, and simple to use. Whether 
the system requires modular TM 500 in- 
struments for a fully manual controlled 
application, fully automated Manufactur- 
ing Tbst Systems using TM 5000 Series in- 
struments controlled with the PEP 301 
system controller, specialized equipment 
for high speed multi-channel stimulation 
and acquisition, or VXIbus instrumenta- 
tion, Tektronix can provide the solution. 

Furthermore, Tbk’s systems are not just 
hardware packages. With each system, 
Tbk provides complete design services, a 
fully documented system proposal, 
manufacturing and integration, software 
development, on-site installation, 
maintenance and repair services, and 
technical support. For further informa- 
tion on complete measurement systems 
see the following catalog sections: 



Modular Equipment 

The TM 50(X)/TM 500 family of modular 
test and measurement instrumentation 
offers both manual and GPIB compatible 
equipment in a full line of compact, plug- 
in instruments that can function in- 
dividually or as part of an integrated 
computer-controlled network. For fur- 
ther information, see page 371. 

Manufacturing Test Systems 

Tbk’s Manufacturing Tbst Systems Divi- 
sion specializes in providing automated 
test and measurement systems for in- 
dustry. Whether you need to monitor 
vibrations on a piece of heavy machinery, 
perform at-speed testing of critical mili- 
tary circuit boards, or functionally test 
thousands of boards on a fully automated 
bed -of -nails test system, this group can 
provide a solution. See page 476. 

Integrated Measurement Systems 

Measurement systems solutions requiring 
high-speed, multiple channel data ac- 
quisition, data logging, and diagnostic 
testing; time domain measurement 
systems; and automated test systems for 
low-run manufacturing environments, 
are the forte of Tbk’s Integrated Measure- 
ment System Group. There’s no applica- 
tion too fast or too complex for our uni- 
que systems solutions. See page 474. 

VXIbus Systems Instrument 

Tektronix is at the forefront in the 
development of “instrument on a card’’ 
systems conforming to the new VXIbus 
standard. The short and well-matched 
propagation delays and tight time coor- 
dination possible within this controlled 
backplane structure promise users new, 
high levels of performance. For details 
about Tek’s newest approach to systems 
development see page 482. 

Customized Systems Products 

Selected products can be modified with 
off-the-shelf plug-ins, options, or other 
customized modifications to meet 
specialized requirements. 

Tektronix Systems Affiliates (TSA) 
Services 

Through the Tektronix TSA program, Tek 
secures the services of qualified system 
vendors who know your application best, 
working in coi\junction with Tektronix to 
provide assured customer satisfaction and 
continuing support. 

Semiconductor Test Systems 

Tektronix test systems have kept up with 
the ever increasing complexity and higher 
speed requirements of semiconductor 
testing. The LT-1000 offers a cost- 
performance breakthrough in the testing 
of high-speed, high pin-count, CMOS 
VLSI. See page 471. 
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ACCESSORIES 



Recommended GPIB Cables 



Part Number 


Description 


012-1015-00 

012-0991-01 


0.5 meter, single shield 
1 meter, double shield, low EMI 


012-0991-00 

012-0991-02 


2 meters, double shield, low EMI 
4 meters, double shield, low EMI 



GRAPHICS WORKSTATIONS 




LABORATORY SPECTRUM 
ANALYZERS 




4300 Graphics Workstation Support 
GPIB is supported as an option on the 
following: 

4330 3D Series 
4320 2D Series 
4319 2D X Window 
4301 Computer Module 

See page 47 for additional information. 



2756P 10 kHz to 325 GHz Programmable 
Spectrum Analyzer 

This benchtop analyzer combines 
laboratory performance with ease of use 
and advanced signal processing in> 
telligence. FuU control of the front panel, 
waveform processing, and storage are ac- 
cessible via the standard GPIB. See page 
106 for additional information. 

2755AP 10 kHz to 325 GHz Program- 
mable Spectrum Analyzer 

The 2755AP laboratory performance 
spectrum analyzer offers built-in signal- 
processing intelligence. Marker in- 
telligence provides hands-off conve- 
nience for measuring the bandwidth of 
filters, amplifiers, and other networks. 
Menu-selectable signal processing pro- 
vides measurements at the touch of a but- 
ton. These features and many more are 
controllable via the standard GPIB for 
measurement repeatability. See page 108 
for additional information. 



2754P 50 kHz to 21 GHz Programmable 
Spectrum Analyzer 

This benchtop analyzer is fully program- 
mable via the GPIB for increased mea- 
surement speed and repeatability. It com- 
bines built-in signal processing in- 
telligence and marker intelligence for 
easy use. See page 110 for additional 
information. 



2753P 100 Hz to 1800 MHz Programmable 
Spectrum Analyzer 

The 2753P laboratory performance spec- 
trum analyzer features a built-in frequen- 



cy counter and macro recall menus. Ad- 
vanced intelligent markers and signal- 
processing capabilities are controllable 
via the standard GPIB for measurement 
repeatability. See page 112 for additional 
information. 



PORTABLE SPECTRUM 
ANALYZERS 




494AP 10 kHz to 325 GHz Spectrum 
Analyzer 

The 494P provides lab precision measure- 
ment capability in hostile field en- 
vironments. Full control of the front 
panel, waveform processing, and storage 
are accessible via the standard GPIB. See 
page 116 for additional information. 

492BP 10 kHz to 325 GHz Programmable 
Spectrum Analyzer 

This portable spectrum analyzer offers 
built-in signal-processing intelligence. 
Marker intelligence provides hands-off 
convenience for measuring the band- 
width of filters, amplifiers, and other net- 
works. Menu-selectable signal processing 
provides measurements at the touch of a 
button. These features and many more 
are all controllable via the standard GPIB 
for measurement repeatability. See page 
118 for additional information. 

495P 100 Hz to 1800 MHz Programmable 
Spectrum Analyzer 

The 495P offers features essential for lab- 
grade spectrum analysis in a light-weight 
portable package. This spectrum analyzer 
incorporates advanced intelligent 
markers and signal-processing capabilities 
all controllable via the GPIB. See page 120 
for additional information. 
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DIGITAL SPECTRUM 
ANALYZER 




3052 DC to 10 MHz Programmable Digital 
Spectrum Analyzer 

The new 3052 has exceptional processing 
speed for demanding signal processing 
applications. The 3052 performs a 1024 
point complex frequency conversion 
every 200 microseconds with an unpar- 
alleled real time bandwidth of 2 MHz. The 
RS232 terminal provides full access to the 
68020-based CPU and its C-compiler to 
develop specialized measurement pro- 
grams for data analysis routines in the in- 
strument itself. With the GPIB option, the 
3052 is remotely controllable, and 
waveforms can be transferred to the host 
controller. The GPIB permits program- 
ming of virtually all of the 3052 ’s 
capabilities. Compatible with IEEE 488.2, 
the instrument can function as a 
LISTENER or TALKER/LISTENER. The 
recommended controller is the Tektronix 
PEP 301. See page 94 for additional 
information. 




2630 Fourier Analyzer 

The new 2630 high performance, multi- 
channel signal analysis instrument is ideal 
for testing and monitoring applications in- 
volving mechanical, electrical, or electri- 
cal/mechanical systems and components. 
See page 96 for information. 



ANALOG OSCILLOSCOPES 



POFHABLE ANALOG 
OSCILLOSCOPES 




2465B, 2455B, 2445B Option 10 

These three portable scopes can be eas- 
ily programmed to assist the scope 
operator complete a sequence of 
measurements. Front-panel settings can 
be remotely set/changed with display 
prompting of messages, providing 
operator guidance. The results of voltage, 
time, fre- quency, phase, and ratio can be 
both displayed on the CRT and read back 
over the bus. CT versions are ideal for 
automatic frequency, period, pulse- 
width, and time-between-events mea- 
surements; the DM for automatic counter 
and digital tests and measurements; and 
the DV for high-resolution video applica- 
tions. See page 156 for additional 
information. 




2467B Option 10 

The 2467B has the fastest visual writing 
rate available in a portable oscilloscope 
due to the microchannel plate CRT, which 
amplifies the brightness of transient 
events. The 2467B Option 10 can be eas- 
ily programmed to assist the scope 
operator perform a complete sequence of 
measurements. Front-panel settings can 
be remotely set or changed via the GPIB. 
Measurement results can be both 
displayed on the CRT and read back over 
the bus. See page 156 for additional 
information. 



LABORATORY ANALOG 
OSCILLOSCOPES 




11301A and 11302A 

These oscilloscopes offer a new degree of 
measurement versatility up to 500-MHz 
bandwidth. Full programmability via 
either the GPIB or RS-232C plus a touch- 
screen operator interface make these 
plug-in scopes ideal for both automatic 
test systems and benchtop applications. 
A built-in 500-MHz counter/timer and 
peak detecting make measurements that 
normally require a digitizer. The results 
of all measurements are displayed 
numerically on the CRT and are available 
over either bus. See page 194 for addi- 
tional information. 
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DIGITAL STORAGE OSCILLOSCOPES 

Tektronix is aiways improving digitizing osciiloscope performance. 
Cali your local sales representative for the latest offerings. 



PORTABLE DIGITAL 
OSCILLOSCOPES 




2440, 2440M, 2432A, 2432M, 2430A, 
2430M 



Our 2400 Series Digital Oscilloscopes set 
the industry standard for measurement 
and automation performance in portable, 
compact oscilloscopes. At the top of the 
line, the 2440 offers 500 MS/s sampling, 
300 MHz bandwidth, dual-channel 
simultaneous acquisition, 8-bit vertical 
resolution, and 2 ns maximum sweep 
speed. The Tek patented Save on Delta 
makes pass/fail testing decisions 
automatically. The scope is fully program- 
mable over the GPIB. It sends and 
receives waveforms, front-panel settings, 
custom menus, and operator prompts. It 
provides direct printer/plotter output— 
without a controller. The M version of 
each scope offers all features of the stan- 
dard scopes, plus CIIL capability for 
operation in Modular Automatic Test 
Equipment used in testing military 
avionics and weapons systems. See page 
220 for information. 



The 2200 family of portable scopes offer 
both analog and digital capability to 
100-MHz (2230) and to 60-MHz (2221, 
2220). All scopes offer “Peak Detect 
Mode”, allowing glitch capture to 100 ns 
at any sweep speed. The 2230, 2220, and 
2221 also feature unlimited storage time, 
pre/post trigger viewing, roll/scan modes, 
and standard X-Y plotter output. Options 
include RS-232C or GPIB interface capa- 
bilities. In addition, the 2230 includes 
battery-backed memory' with other options 
to allow saving up to 26 waveform sets. See 
page 27 for more information. 




336A Digital Storage Oscilloscope 

This compact scope can simultaneously 
display analog and digital waveforms, and 
can store up to 16 for recall and display. 
Nonstorage bandwidth is 50 MHz; storage 
bandwidth is 140 kHz. Vertical and hori- 
zontal scale factors, delay time position, 
and voltage and time readouts of cursor 
positions are displayed on the CRT, as is 
a menu of many of the features and 
modes. An Auto mode for both vertical 
volts/division and horizontal time/division 
allows “hands-off” operation in many ap- 
plications. See page 236. 




LABORATORY DIGITAL 
OSCILLOSCOPES 




11000 Series Digitizing Oscilloscopes 

The 11000 Series oscilloscopes are equally 
at home in a system or on a designer’s 
bench. Full programmability through both 
the GPIB and RS-232C, direct memory ac- 
cess option for fast waveform transfer 
through the GPIB, extensive waveform pro- 



cessing along with pulse parameter 
analysis, automatic window placement, 
and other automatic measurements com- 
bine to make these scopes ideal for 
automated environments. These scopes are 
easily adapted to rackmounting and can be 
equipped with cable feedthroughs that 
make it possible to connect signals to the 
rear of the instruments. Accurate, auto- 
matic measurements of voltage, timing, and 
area/energy can easily be set up and read 
out over either standard bus. See page 241 
for more information. 




7854 Waveform Processing Oscilloscope 

This two-channel, digital storage oscillo- 
scope has 400-MHz equivalent-time band- 
width. Keystroke programming of local 
keyboard and remote waveform calculator 
allows user-designed waveform measure- 
ment routines. Signal averaging capability 
recovers signals buried in noise and 
improve measurement accuracy. All 
mainframe keystroke functions and 
operating modes remotely controlled via 
the GPIB. (Plug-in functions are con- 
trollable only with custom interface. Con- 
tact your local Sales Engineer.) The 7854 
is supported by TbkMAP 7854/IBM PC 
Communication software. See page 258. 




7D20 Plug-in Programmable Digitizer 

Converts any 7000 Series mainframe in- 
to a fully programmable, digital scope 
with 70-MHz equivalent time bandwidth. 
Operating modes include: Envelope, 
Average, and Roll. Optimized for interac- 
tive and automated applications from 
biomedical research to radio modulation 
and is remotely controllable over the 
GPIB. It is shown with R7603 mainframe. 
See page 260. 
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LOGIC ANALYZERS 




DAS 9100 Series Digital Analysis System 

All functions that can be accessed from 
the keyboard of the color DAS 9100 may 
be controlled via GPIB. The I/O interface, 
Option 06, supports GPIB data rates to 
200K bytes per second. In addition this 
interface has a RS-232C port for remote 
control, serial line printing, or master/ 
slave operations. A composite video out- 
put is also standard. All of the functions 
that can be accessed from the keyboard 
may be controlled via GPIB. The I/O Op- 
tion 06 supports GPIB data rates up to 
200K b^es per second as well as RS-232C, 
serial line printers, hard copy units and 
master/slave operation. See page 343. 




DAS 9200 Series Digital Analysis System 
Options 1C and 2C 

The DAS 9200 expands on all the best - 
features of the DAS 9100 Series. All 
operations are menu controlled via a 
high-resolution color display. The DAS 
9200 can be set up and controlled over 
either RS-232C or GPIB interfaces. See 
page 336. 




1240/1241 Logic Analyzers 

The 1240/1241 support all aspects of the 
design task, including hardware analysis, 
software analysis, and integration. For 
hardware analysis, they offer up to 36 
channels of 100-MHz acquisition with 
6-ns glitch detection. Software analysis is 
supported by up to 72 data channels at 
sampling rates of 50 MHz synchronous or 
asynchronous. See page 346. 




1230 Logic Analyzer 

The 1230 is a modular, expandable tool 
that allows you to identify digital hard- 
ware and software problems at an affor- 
dable price. This general purpose logic 
analyzer provides 16 data acquisition 
channels at 25 MHz synchronous and 
asynchronous, 8 channels at 50 MHz 
(asynchronous), or 4 channels at 100 MHz 
(asynchronous). Up to three 16-channel 
expander cards may be added to increase 
the number of channels to 64. Support is 
available for a growing list of 8- and 16-bit 
microprocessors. Acquired data may be 
viewed in state, timing, and disassembly 
formats. Optional GPIB and RS-232 inter- 
faces allow complete remote control from 
an appropriate controller, keyboard 
emulation, and up/down loading of setups 
or memories. See page 351. 



CURVE TRACERS 




370 Programmable and 371 High Power 
Curve Tracers 

The 370/371 Curve Tracers are remotely 
controllable via the GPIB for automated 
acquisition of curve data. Characteristic 
curve data can be sent in either direction 
over the bus. Front panel controls, except 
for those intended for local use only (such 
as Intensity), can be remotely set with a 
controller (like the Tbk 4041) or with an 
IBM PC or compatible. See page 359. 



GENERAL PURPOSE 
INSTRUMENTS 




AA 5001/SG 5010 
Programmable Audio Test System 

This system automatically performs 
industry-standard tests, i.e., harmonic 
distortion, intermodulation distortion, 
frequency response, and noise/signal-to- 
noise ratio. Option 02 adds noise measure- 
ments. The SG 5010 also generates the 
burst signal for dynamic headroom tests. 
See pages 374, 376. 




DC 5009 

Programmable Universal Counter/Timer 

This dual-channel, microprocessor-based 
plug-in provides frequency/period mea- 
surement to 135 MHz. It features push- 
button automatic trigger-level setting and 
eight measurement functions. Front- 
panel settings and features are remotely 
controllable via GPIB. See page 380. 

DC 5010 

Programmable Universal Counter/Timer 

This dual-channel plug-in provides fre- 
quency measurement to 350 MHz, period, 
ratio, and event B during A. Trigger levels 
are automatically set to optimum. Trig- 
ger voltage setting is displayable. The DC 
5010 has an automatic self-test feature, 
and is remotely controllable over and ful- 
ly programmable via GPIB. See page 379. 
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GENERAL PURPOSE INSTRUMENTS 




DM 5010 

Programmable Digital Multimeter 

This remotely controllable plug-in mea- 
sures dc and true rms ac voltages/resis- 
tances. A diode-test function tests semi- 
conductor junctions while a low-voltage/ 
ohms function allows in-circuit measure- 
ments without turning on diode or tran- 
sistor junctions. Math functions include 
averaging (up to 19,999 readings), dB (ref 
to 1 mW or to user-supplied constant), 
comparison, offset, and scaling, or any 
combination of these functions. See page 
388. 

DM 5120/DM 5520 Digital Multimeter 

The DM 6120/5520 Programmable Digital 
Multimeter provides autoranging voltage, 
current and resistance measurements at 
up to 6 ^ digits resolution. DC voltage 
measurements with 100 nanovolt resolu- 
tion can be performed to the full range 
of the multimeter. True rms ac voltage 
and current, and a crest factor of 3:1 pro- 
vide the reliability required for all ac 
measurements, regardless of the wave- 
shape. Standard 4-wire ohms measure- 
ment eliminates the errors caused by 
cable resistance, and the offset compen- 
sated ohms automatically subtracts ther- 
mal contact potentials. See page 386. 

FG 5010 

Programmable Function Generator 

This plug-in outputs sine, square, and 
trian^e waveforms. Pulses and ramps are 
provided with variable symmetry in 1% 
steps. Phase-lock mode automatically 
locks to any input signal, 20 Hz to 
20 MHz. DC offset voltage is program- 
mable from 20 mV to 7.5 V. The FG 5010 
can store ten front-panel setups to reduce 
programming time. Fully programmable 
via GPIB. See page 401. 




PS 5004 

Programmable Precision Power Supply 

This TM 5000 Series plug-in provides the 
high-resolution voltages and currents 
necessary for characterization of tran- 
sistor, IC, and other semiconductor/hybrid 
circuits and in operation of high- 
performance strain gauges and other 
transducer systems. Its entire 0 to 20 V 
output is covered with a coarse and fine 
acyustment to provide rapid setability and 
±0.5 mV resolution without changing 
ranges. Output is available at the rear as 
well as from the front-panel. Overall ac- 
curacy is ±0.01% ±2 mV. See page 410. 




PS 5010 

Programmable Triple Power Supply 

This supply provides 3 concurrent out- 
puts: two floating (0 to +32 V and 0 to 
-32 V dc) and a logic level supply (4.5 to 
5.5 V dc). Operation includes auto- 
crossover with bus interrupt on con- 
tinuous-voltage or continuous-current 
mode change. All three supplies may be 
remotely controlled over the GPIB (front- 
panel settings locked out). Overall ac- 
curacy is ±(0.5% +20 mV). See page 410. 



AFG 5101/AFG 5501 

Tbk’s GPIB Compatible AFG 5101/5501 
Arbitrary/Function Generator lets you ac- 
curately simulate real-world events by 
combining the capabilities of an analog 
Function generator with arbitrary 
waveform generation and the ability to 
generate a variety of sweep shapes. You 
actually get three generators in one. See 
page 397. 

PFG 5105/PFG 5505 

The PFG 5105/5505 Programmable 
Pulse/Function Generator combines the 
advantages of pulse generation, with the 
versatility of full featured function 
generation and complete programmabili- 
ty. Its waveform generation capabilities 
include pulse, double pulse, sine, triangle, 
square, and dc outputs from 0.012 Hz to 
12 MHz in continuous, triggered, gated, 
burst, swept, and AM/FM modes. See 
page 399. 
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Ml 5010/MX 5010 

The MI 5010/MX 5010 Multifunction In- 
terface System consists of the three card 
MI 5010 Multifunction Interface chassis, 
the three card MX 5010 Multifunction In- 
terface Extender, and seven different 
types of cards. These cards provide a 
variety of functions typically required in 
automated test system interfacing, data 
acquisition and generation, and process 
control at one GPIB address. See page 
415. 
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GENERAL PURPOSE 
INSTRUMENTS 




SI 5010 

Programmable RF Scanner 

This TM 5000 Series plug-in uses 16 RF 
reed relays to interconnect 20 front-panel 
BNC connectors in three possible com- 
binations: four groups of four channels, 
two groups of eight, or one group of 16. 
Rise time for groups of four channels is 
approximately 1 ns. Used for scanning 
and channel switching, this device is 
remotely controllable over the GPIB. See 
page 418. 




CG 5001 

Programmable Calibration Generator 

This microprocesvsor-based plug-in is used 
to calibrate/verify mayor scope para- 
meters. Learn mode allows front-panel 
control settings to be assimilated as pro- 
gram data by the controller. All front- 
panel settings are remotely controllable 
via the GPIB. See page 406. 

SIGNAL ROUTING/DUT 
INTERFACING 




The Tbst System Interface (TSI) Family of 
off-the-shelf components can be easily 
configured to fit a mayority of signal 
switching and OUT interfacing needs. The 



TSI cam range in complexity from a maiin- 
fraune and a single switching assembly to 
DUT interfacing and multiple card/ 
module switching configurations for up 
to 720 channels. Rackmounting and GPIB 
operation are both standaird features. See 
page 423. 

SYSTEM CONTROLLERS 




PEP 300 Series 

The PEP 300 Series Systems Controllers 
provides 32 -bit data acquisition/process- 
ing power to instrument systems control. 
Processing power is essential to acquire 
data and convert it to engineering units. 
Up to 3 additional standard GPIB inter- 
face cards can be installed allowing con- 
trol of up to 60 standard GPIB devices. 
See page 437. 

DIGITIZING CAMERA 
SYSTEMS 





MULTIPLE^CHANNEL DIGITIZING 
CAMERA MAINFRAME 

MUX 04/MUX 16 

The MUX permits one host controller— 
PEP 301, IBM PC, VAX, or MICROVAX- 
to control up to 256 DCS frame store 
boards. The host controller can also con- 
trol GPIB-based oscilloscopes via the 
MUX chassis. See page 456. 

HC100 FOUR-COLOR 
PLOTTER 




HC100 Four-Color Plotter 

The Tektronix HClOO Color Plotter is a 
low-cost, four-color plotter designed to 
make waveform plots directly from a 
variety of Tektronix digitizing in- 
struments without using an external con- 
troller. The HClOO connects directly to a 
compatible instrument via the GPIB or 
Centronics interface. HClOO operations is 
supported by HP-GL command set. See 
page 502. 



DCS P11 

The DCS Pll system includes everything 
you need to digitize and analyze analog 
waveforms: PEP301 System Controller, 
2467B 350 MHz Oscilloscope, DCSOl Digi- 
tizing Camera and Frame Store board, 
DX05 Display Monitor, S58DC02 Operat- 
ing System Software, and all cables need- 
ed to link the scope and camera to the 
controller. See page 453. 

DCSP13 

The DCSP13 Digitizing Camera System is 
simular but includes a different 
oscilloscope (the 11302 aith two 11A71 
plug-in amplifiers) and a different soft- 
ware package (S58DC04). See page 453. 
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DIGITIZERS 




RTD 710A Programmable Digitizers 

This 2-channel, 10-bit digitizer achieves 
excellent dynamic accuracy with a 
2 -stage flash -conversion process. 

Single-channel operation can provide 200 
megasamples per second. It features 
built-in self-calibration and self-test and 
is remotely controllable over the GPIB. 
Applications vary from ultrasonic testing 
to video. See page 443. 




TD1301 Acquisition and Viewing 
Package 

TK2301 Acquisition and Anaiysis 
System 

The TD1301 and TD2301 provide an in- 
tegrated package or system for waveform 
acquisition, processing, analysis and 
display. See page 446. 




7912HB Programmabie Digitizer 

The 7912HB is designed for interactive 
and automated applications. It digitizes 
and stores single-shot or repetitive signals 
from millisecond to subnanosecond dura- 
tion. Single-shot BW is 750 MHz. See page 
448. 



TEST AND MEASUREMENT 
SYSTEMS 




Tek’s line of GPIB-compatible system 
components make it possible to build a 
unique automated test system (at a 
reasonable price) that can easily be 
adapted to other applications. The result 
is a totally integrated system solution 
built to fit your test application. See page 
476. 



MEASUREMENT INSTRUMENT 
SYSTEMS 




The Tek Measurement Instrument 
systems team provides total, integrated 
measurement solutions. We blend the 
best of technologies and provide a team 
of experienced system integration 
specialilsts that will work with you from 
the initial system definition through in- 
stallation and support. We specialize in 
measurement system solutions requiring 



high speed, multiple channel data ac- 
quisition, data logging, and diagnostic 
testing; time domain measurement 
systems; and automated test systems for 
low-run manufacturing environments. 
See page 474. 

DESKTOP CONTROLLER- 
BASED PACKAGES 




MP 1101 

Based on the Tektronix 7912HB Program- 
mable Digitizer, this compatible signal ac- 
quisition and display package can be 
front-panel controlled or completely pro- 
grammed via the GPIB Interface from any 
suitable controller. Single-shot BW is 750 
MHz. See page 486. 

PTS101 

The new Tektronix PTSIOI Personal Tbst 
System is an integrated hardware and 
software package that provides dynamic 
testing and characterization of analog-to- 
digital converters. System control is pro- 
vided by a Tektronix Controller that in- 
cludes a GPIB interface. See page 480. 
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TEKTRONIX SOLUTIONS 




Ti'k is ''one of the world's most tech- 
nologically blessed companies. We have 
an uncommon range and depth of 
creative talent . . . Strong leadership posi- 
tion in major businesses, excellent 
reputation for products and services and 
also high business ethics." 

Dave Friedley, President 

Tbday, Ttk designs, manufactures, and 
markets a broad range of Communica- 
tions, Computer Graphics, and Tbst and 
Measurement products/systems for use in 
education, research, design, production, 
testing, and service of electronics-based 
products/systems. 

Tbk’s product offerings have broadened 
significantly in response to advances in 
technology and to our changing and ex- 
panding customer needs. 

Total Solution 

Once Tbk provided only measurement 
equipment. Now, users also need com- 
pletely automated and integrated test 
systems that are affordable, flexible, ex- 
pandable, and simple to use. Tbk has re- 
mained at the leading edge of develop- 
ment, providing a full range of products 
and services to ensure total system 
solutions. 

Meeting Expanding Customer Needs 

We develop products and systems to fill 
your needs. Tbk continues as an industry 
leader for product-line breadth, range of 
price/performance options, and service 
and support. As a high technology com- 
pany, Tbk realizes the importance of 
pushing the threshold of discovery in ex- 
isting and related technologies. 

Tbk continues to set standards around the 
world— Tbk innovation, reliability, and 
flexibility are built in to all our products. 

The following pages provide a glimpse of 
the newest solutions from Tek. 



Communications 

Our communications products and 
systems focus on applications in the 
television and data communications in- 
dustries. Tbk provides the expertise for 
the growing TV broadcast industry and is 
at the forefront of network analysis for 
voice and computer networks. 

Computer Graphics 

Computer Graphics provide a window to 
the computing environment, enabling the 
brain to absorb information far faster 
than by interpreting words and numbers. 
Tfek produces hardware and software 
computer graphic products for worksta- 
tion applications ranging from molecular 
modeling, medical imaging, mapping to 
stress analysis and scientific animation. 
We also provide products for presentation 
graphics used throughout the business 
community to the fast-growing arena of 
desktop publishing. 



As design and test become more special- 
ized and complicated, instruments are 
adapting to keep up and meet the 
challenge. Markets span the range from 
application specific integrated circuits, to 
nuclear test and national defense. 

Tek supplies test and measurement in- 
struments to customers engaged in 
education, research, design, manufactur- 
ing, operation, and electronic equipment 
service. We provide individual in- 
struments plus instrument system 
solutions. 

Tbk features a broad range of portable 
and laboratory spectrum analyzers used 
extensively in satellite and microwave 
communications to analyze signals. 
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TECHNICAL 
ASSISTANCE SERVICES 



Technical 

Assistance 

Services 




When your systems development pro- 
gram calls for informed, on-site assist- 
ance, Tektronix can keep you in touch 
with some of the best in the world. 

With Thk Application Engineers, you en- 
joy a resource that you can draw on to 
help you derive maximum benefit from 
Tbktronix system components. 

When you need assistance to supplement 
your own resources, Tbk can arrange the 
consultive services of an Application 
Engineer skilled in meeting your needs. 
Not only are our A.E.’s skilled profes- 
sionals in their own right, they are backed 
by the resources and collective experi- 
ence of Tbktronix— itself an experienced 
user of automated test and measurement 
systems. 

Tektronix A.E. consultation is intended 
specifically for optimizing the operation 
of Tek instruments and software. We sug- 
gest that customers may first want to 
avail themselves of Tbk’s excellent 
documentation and regular customer 
training programs prior to requesting our 
Tbchnical Assistance Services. 



Typical consulting services include: 
Installation assistance. This may in- 
clude pre-installation counseling, 
assistance in installing hardware or soft- 
ware, and installation validation. 
Familiarization training. This usually 
takes the form of a brief introduction (in- 
dividuals or groups), of hardware basics, 
system interaction, and software utiliza- 
tion. Other training modules may present 
specific operational aspects of a product. 
Custom training. You may require that 
unique training modules be designed and 
presented to meet an unusual applica- 
tion, environmental or personnel need. 
Problem definition and debugging 
assistance. Application Engineers can 
help you trace and debug problems 
within a hardware/software system. 
Interfacing assistance. We can assist 
you with unusual interfacing challenges 
requiring intimate knowledge of Tbk 
hardware and software. 



• Installation Assistance 

• Familiarization Training 

• Custom Training 

• Problem Definition and Debugging 
Assistance 

• Interfacing Assistance 

• Applications Assistance 



Applications assistance. You can obtain 
expert consultation in signal acquisition, 
in specific test and measurement tasks, 
in integrating Tbk hardware and soft- 
ware within an existing process, and in 
other application-specific areas. Tbchnical 
Assistance service is available in one 
hour increments. Order part number 
068 - 9080 - 00 . 

If you’d like to know more about these 
Tek consulting services, please call your 
Tektronix Sales Engineer. 
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FLEXIBLE CIRCUITS. TEFLON 
CIRCUIT BOARDS. HYPCON CONNECTORS 




Flexible Circuits 

• High Density 

• High Reiiabiiity 

• Versatiilty 

Flexible circuits are solving increasingly 
complex packaging needs required by 
todays high-density, compact instruments 
in the areas of digital interconnects, wire- 
harness replacement, and specialty 
applications. 

Patented design techniques are used by 
Tektronix to achieve controlled impe- 
dance, low-capacitance electrical perfor- 
mance. Flexible circuits simplify the 
interconnection without sacrificing high 
circuit density or reliability. UL recogni- 
tion available for flexible circuits and 
multi-layer flexible circuits with a flam- 
mability classification of 94 V-0. 



Advantages of Tektronix Flexible 
Circuit Manufacturing Processes 

• Production fine-line capabilities 

• Use of thin dielectrics 

• Proprietary strain relief for improved 
mechanical reliability 

• Use of Tbflon coversheets for increased 
flexibility and ruggedness 

We offer a full-service package from 
design support through prototypes, to 
production. We prefer to participate 
early in the new product introduction to 
achieve a product that meets or exceeds 
the desired electromechanical properties, 
and is economically manufacturable. 

TYPICAL SPECIFICATIONS 

Front to Back Registration — ± 0.0005 in. 
Smallest Line Width and Spacing — 0.004 in. 
Line Width Tolerance— 0.0005 in. 
Hole-to-Hole Distance— 0.050 in. 




Teflon Circuit 
Boards & Hypcon 
Connectors 

• Low Dielectric Constant 

• Dimensionai Stabiiity 

• Controlled Impedance Lines 

• Ciose Tolerances 

The utilization of higher frequencies 
( > 1 GHz) in the field of communications 
and data transmission has accented the 
need for accurately-tuned transmission 
lines and high-performance Hybrid Cir- 
cuit Connectors. 

The low dielectric constant, dimensional 
stability and close tolerance requirements 
of these circuit designs make Tbflon-based 
substrates an essential material for circuit 
board applications. Certified by UL for 
recognized Tbflon printed wiring boards, 
flammability classification is 94 V-0. 

TYPICAL SPECIFICATIONS 
Operating Frequencies — >10 GHz. 
Dielectric Constant — 2.17-10.6 
Std. Dielectric Thickness — 0.002-0.062 in. 
Production Process Dimensions — 
Multilayers Registered to: ±0.0004 in. 

Line Widths and Spacing to: 0.0004 in. 

Line Width Tblerance to: ±0.0005. 

Line Width Tblerance to: ±0.0005 in. 
Front-to-Back Registration to: 0.0005. 

Hypcon^** Connector 

Hypcon is the trademark for a metalized 
elastomer connector used by Tbktronix to mate 
hybrid circuits to PWB’s. Hypcon connectors 
perform at frequencies greater than 10 GHz. 
Contact spacing is from 0.01 inch on 0.03 inch 
centers. 

Customer Support 

Flexible Circuits, Tbflon 

CBs and Hypcon Connectors 

Tbktronix, Inc. P.O. Box 500, D.S. 38-330 

Beaverton, OR 97077 

(503) 627-2000 
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GRAPHICS WORKSTATIONS 
TERMINALS. MONITOR, PRINTERS 



Graphics Workstations, 
Terminais and Printers 




ideal Choice For Conceptualization 
and Drafting 

The 4319 excels as a general-purpose 
UNIX bit-mapped graphics workstation 
and is compatible with the higher perfor- 
mance 4320 and 4330 series. Quality 
graphics presentation and a host of 
system software make this workstation 
the solution to your needs. See page 47. 




Fastest in the Low Cost Color 
Graphics Arena— Advanced, 

Intelligent Graphics Capability 

The 4211 combines the best of all the 4200 
Series terminals. Features include higher 
display resolution, networking capabili- 
ty and dual display support for separating 
graphics and alphanumeric displays. See 
page 55. 




Less than Four-Second Screen Capture 
Media Print Boundaries 

The superior performance of the 
4693RGB increases your productivity. 
This video-interfaced, color screen 
printer is based on thermal-wax print 
technology and provides less than 
4-second screen capture and image sizing 



Plus Image Sizing to 

to the boundaries of the media print area. 
Additional features include automatic 
calibration, image queueing, and multi- 
user capability plus enhanced image 
quality with 4096 color palette, 300 dpi. 
See page 57. 




Rapidly and Accurately Translate 
Data to CAD Formats 

The 4991S3 provides scanning and editing 
processes locally, so valuable CAD system 
resources are not tied up with time- 
consuming input tasks. This multi-tasking 
UNIX-based workstation provides scan- 
ning, vectorizing, editing and computer- 
aided drafting tools for many applications 
in mapping, architecture, and mechanical 
and electrical engineering. See page 58. 




Low Cost, Compact, General 
Purpose NTSC Video Monitor 

The DX05 is a 9-inch diagonal desktop, 
black and white display for general- 
purpose video applications requiring 
NTSC format. The low-cost, makes it an 
easily affordable accessory plus, the small 
size is especially suitable for limited space 
applications. See page 62. 
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TELEVISION. 
TELECOMMUNICATIONS TESTING 



Television, 

Telecommunications 

Testing 



Simple, Yet Functional 
Test Signal 
Complement 

The low-cost TSG-100 NTSC test signal 
generator is ideally suited for main- 
tenance and alignment of video equip- 
ment. See page 77. 




TSG-100 Test Signal Generator 



Complete Digital 
Monitoring and Measurement 
at Your Finger Tips 

The VM700 makes all standard television 
measurement automatically. All func- 
tions are controlled by a few simple, 
front-panel pushbuttons. Results are ac- 
curate and repeatable. See page 74. 



VM700 Video Measurement Set 





NTSC Operation and Maintenance Support 

The TSG-170D provides test signals and audio tone in both digital and analog form 
plus an analog black burst for equipment synchronization. See page 77. 

Provides All the Test signals You Need 

The TSG-422 provides all the necessary test signals to operate, maintain and evaluate 
4:2:2 digital equipment. See page 77. 





Modular Test System Allows 
Multiple Configurations with 
One or a Number of Test 
Functions 

The TC-2000 is a software-based, modular 
test system that provides multiple con- 
figurations with one or more of the 
following test functions: Tl/PCM/BERT, 
Protocol analyzer, LAN Protocol 
Analyzer, Enhanced Macros, TIMS, 
Signaling, Voice Band Spectrum Analyzer, 
Remote Operation, and ISDN. See 
page 72. 



Complete PAL Sync System 

Tbk now combines the popular SPG-271, 
ECO-170A, and TSG-271 for a complete 
PAL Sync System. 

Ensures Accurate SCH Phasing 

The SPG-271 uses digital signal genera- 
tion and a precision 12-bit DAC to ensure 
accuracy and long term stability. See 
page 78. 



High Definition Television 
Production and Transmissions 
System Support 

The 1730 HD monitor was expanded from 
the 1730 Series and allows full High 
Definition waveform monitoring capa- 
bilities. See page 86. 
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DIGITAL. 
SIGNAL ANALYZERS 




Digital, Signal Analysis 




User is analyzing a doumconverted RF signal 
in the desktop 3052 configuration. 



Capture the Real World In Real Time 

The new 3052 Digital Spectrum Analyzer 
captures elusive spectral transients and 
quickly transfers the data. Both rack and 
desktop instrument configurations are 
available and include a 19-inch color 
display and instrument console. The 3052 
performs real time spectrum analysis at 
much wider frequency. Spans, which 
opens the way to solve difficult measure- 
ment and analysis problems. At 2 MHz, 
its widest real time span, the 3052 up- 
dates its spectral output every 200 /is. See 
page 94. 



3052 Digital Spectrum Analyzer 




Fig. A. In this case, a synthesizer is monitored 
as it sweeps from low to h igh frequency and 
baek again. As this synthesizer sweeps, there 
is a transient glitch that occurs. The line qf the 
spectrogram that shows the transient appears 
at the bottom of the spectrogram then moves 
upward. At 10.5 seconds after the transient 
occur, the instrument is paused and the red 
triangular cursor appears at 0 seconds on the 
spectrogram time scale. 

Flexible, Low Cost, Easy to Use Signal 
Analysis Measurement Solution 

A few menu-driven keystrokes is all it 
takes to apply any of the 2630’s power- 
ful built-in features. The 2630 high 
performance, multichannel signal 
analysis instrument is ideal for testing 
and monitoring applications involving 
mechanical, electrical, or electrical/ 
mechanical systems and components. See 
page 96. 




Fig. B. Spectrogram cursor scrolled upward to 
the transient spectrum. When the cursor is 
pointed there, then we have a display of the 
transient spectrum for detailed analysis. 




Fig. C. Then dual markers are positioned, one 
at each peak. Readout for marker HI is at 
-10.03 (IBM and at 507 kHz and marker H2 
is at -10.28 dBM and at 854 kHz. Delta 
(marker H2 minus marker HI values) is at 
^0.250 dB and at -3.47 kHz. 
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ANALOG 

OSCILLOSCOPES 



Analog 

Scopes 




Three 2465B Special Edition Preconfigured Packages Offer 
Specific Solutions and Significant Savings 

2465B special packages provide multi-instrument capabilities 
while reducing rack space, equipment costs, and programming 
complexity. All three are packaged with a GPIB interface- 
making each a perfect systems choice. See pages 156-171. 



The 2400B Series Brings 
Unprecendented Efficiency to Your 
Design Lab, Production Line or Field 
Service Site 

These scopes combine new convenience 
and leading-edge performance— up to 
400 MHz. The 2400B Series pushbutton 
smarts offer capability previously 
available only with a digital storage scope 
or high performance counter. 



2467B, 2445B, 2465BCT Portable Analog Oscilloscopes 




2205 Portable Analog Oscilloscope 



Perfect Measure of Economy Plus 
Performance in a True 
Industrial-Quality Instrument 

Whether your needs are industrial or 
education, the 2205 provides a cost- 
effective solution to your needs. Featur- 
ing performance that you’d expect to find 
only in more expensive instruments, the 
2205 features a well-organized, easily- 
leamed front panel, full size CRT, hands- 
off triggering, and low-noise vertical 
system. See page 185. 





2246A/2245A Portable Analog Oscilloscopes 



Performance Plus— Hands-Free Trigger- 
ing, Voltage Measurements with the 
Push of a Button 

No other portable scopes offers the range 
of productivity enhancing features and 
performance characteristics at a com- 
parable low price. The 2245A/2246A/ 
2247A produce sharp, bright trace and 
displays that bring out the details on high 
speed signals. Hands-free triggering and 
pushbutton voltage measurements 
enhance your productivity. See page 180. 



The World’s Most Versatile 
Counter/Timer Analog 
Oscilloscopes 

The 11301A and 11302A are equally at 
home in the most complex automated 
production-test system or in a smaller 
scale computer-assisted testing and data- 
logging applications in the engineering 
environment. The menu-driven touch- 
screen operator interface places the 
11301A/11302A a step beyond anything 
presently available in convience of use. 
See page 193. 
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DIGITAL 

OSCILLOSCOPES 




Sophisticated Capabilities Made 
Ultra-Portable and Easy to Use 

Only Tfek packs so much in so little 
and makes it easy enough for even a 
new user. The T200 Series offers your 
choice of logical manipulation or 
traditional oscilloscope interface. 
Light and compact, the T200 Series 
scopes will fit easily in a tool box, 
briefcase, glove compartment and in 
the palm of your hand. Time base 
and trigger functions can be set 
automatically— just press the autoset 
button and the scope does the rest. 
See page 238. 



T202 Hand-Held Digital Storage 
Oscilloscope 




The New Standard in High Performance Oscilloscopes 

The 11000 Series offer the widest selection of performance and 
features: high bandwidth, full programmability, highest ac- 
curacy. The large, high resolution display provides easy view- 
ing and convenient screen menus and touch screen to eliminate 
front-panel clutter and confusion. See pages 241-256 for com- 
plete details on the full line of 11000 Series Digitizing 
Oscilloscopes. 



Digital 

Scopes 

Quickstart Training— In a Group or at Ybur Own Pace 

The NEW 2400 Series Quickstart Operator’s Training Package 
takes you through the various 2400 series digital scope func- 
tions step by step. The training package is complete and port- 
able. You can proceed at your own pace or service several users, 
even at different locations. 




Fully Programmable, Proven Scopes— Unmatched Ease of Use 

The 2432 A/2440 are powerful and versatile scopes that speed 
measurements, simple setups and automate test procedures— 
all from the front panel. Time-saving innovations plus high stan- 
dards of technical performance make these scopes unmatched 
in performance and ease of use. See page 220. 




Low Cost, Portable Self-Contained Test 
System— More Power For Your Portable 
Digital Scope 

The 2402 provides advantages of 
computer-based test systems without the 
size and costly programming constraints. 
Its rugged, compact construction and 
portability make the 2402 an excellent 
choice for remote test or data logging 
sites of multiple-station, distributed- 
intelligence test systems. See page 225. 



Documentation from Digitally-Based In- 
struments, General Purpose Plotter for 
Hard Copies or Transparencies 

The HClOO is a low-cost, four-pen, color 
plotter that is used for direct output of 
waveform plots and setup information 
from various Ibk digitally-based in- 
struments. See page 502. 



2201 Digital Storage Oscilloscope 

Familiar Analog Operation With Powerful Digital Capabilities 

The 20 MHz 2201 Digital Storage Oscilloscope is Tbk’s newest member of the 2200 
series of oscilloscopes, combining the familiar analog operation of the 2205 with 
powerful new digital capabilities. These include 10 MS/s maximum sampling rate and 
2K record length, both per channel, for high resolution. See page 234. 



41 







total 

I Cr\ SOLUTIONS 



DIGITIZERS. CONTROLLERS, 
LOGIC ANALYZERS 





Digitizers, Controllers, Logic Analyzers 



1230 Logic Analyzer 



High Resolution, Accuracy, and Speed 

Tbn-bit vertical resolution digitizer (rates 
up to 200 megasamples per second with 
long record lengths), the RTD710A pro- 
vides excellent resolution of fine signal 
details. See page 443. 



DAS 9200 Support 
of 88100 



1241 Support of 68030 




TD1301 Acquisition 
and Viewing Package 



Power to Handle Your Growing Test 
and Measurement Needs 

The PEP 30X Series provides state-of-the- 
art microprocessor technology without 
compromising your current or future soft- 
ware investments. These IBM PC/AT, 
PC/XT compatible instrument controllers 
provide unparalleled power to analyze 
and plot data and plenty of processor 
power to support a true windowed en- 
vironment. See page 437. 



Cost Effective Multiple-Channel Digitizer System 

The MUX04 and MUX16, along with the Digitizing Camera 
System and a host controller make up a multiple-channel 
digitizer system. Up to 256 DCS’s and scopes can be controlled 
by one host computer. See page 456. 



TSD20 Digital Input/Output, TSM20 Memory, 
and TST20 Timer/Counter 




TD2301 Acquisition and Analysis System 



Acquisition, Processing and Analysis, 
and Display— Yaur Choice of High 
Performance Digitizer Systems 

TD1301 provides an integrated viewing 
package with digitizer and monitor 
enclosed in a standard instrument rack. 
The TD2301 system adds a PEP 300 Series 
Controller to provide waveform capture, 
processing analysis, display and storage. 
See page 446. 
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MODULAR INSTRUMENTS. 
SIGNAL SWITCHING/DUT INTERFACING 



Configure the Most Economical 
Solution to Meet Vbur Needs 

The TM 5000/TM 500 family of modular 
test and measurement instrumentation 
offers both manual and GPIB compatible 
equipment in a full Une of compact, plug- 
in instruments that can function in- 
dividually or as part of an integrated 
computer-controlled network. Configure 
your solution, or choose from our precon- 
figured EBS Series packages. See pages 
371-433. 



DM504A Autoranging 
Digital Multimeter 



0M504A AUTORANGING DMM 






Modular 

Instruments 






0 0 
c a 
s a 
SlM 



i£) g e 

li c 0 
bcc 
(S DC 



e Bic ddr 
e e -t d dr 
e g) -d d dd 
icjijs) aiS-c 







AFG5101 

Function 

Generators 





EBS5002 Package 

Engineering bench systems package com- 
plementary instrument components and 
a mainframe into a ready to go system. 
The EBS packages let you save 10% of the 
component catalog prices. 



EBS5002 Product Cortfiguration 
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TS18155 JlBst System Interface shown with TSA8140 Test 
System adapter, TSS44 Coax Scanner, TSS45 RF Scanner, and 
TSS46 Microwave Scanner 

Easily Configured Signal SwItching/DUT 
Interfacing Solutions 

The TSI family offers a host of off-the- 
shelf components to meet your needs. 

Each interface increases your productiv- 
ity and easily configures to fit your signal 
switching and OUT interfacing re- 
quirements. See page 423 for the new 
additions to the TSI family. 




DM5120 

Programmable 

Digital 

Multimeter 
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SYSTEMS 



Systems— 

Device Test, Custom, 
VXI bus 

Tektronix Provides Systems Solutions 

Tek’s systems are not just hardware 
packages. With each system Tfek provides 
complete design services, a fully 
documented system proposal, manufac- 
turing and integrations, software develop- 
ment, on-site installation, maintenance 
and repair services and technical support. 

There’s no application too fast or too com- 
plex for our unique systems solutions. 



Measurement Instrument Systems 

The Tek Measurement Instrument 
systems team provides total, integrated 
measurement solutions, we blend the best 
of technologies and provide a team of ex- 
perienced system integration specialists 
that will work with you from the initial 
system definition through installation and 
support. 

We specialize in measurement system 
solutions requiring high speed, multiple 
channel data acquisition, data logging, 
and diagnostic testing; time domain 




Ti/pical Measurement Instrument System 

measurement .sy.stems; and automated 
test systems for low-run manufacturing 
environments. See page 474. 



1C System Solution Based on the 370 
Programmable Curve Tracer 

The S370FA IC Failure Analysis System 
reveals common IC failure mechanisms 
such as leakage, shorts, opens, and bond- 
ing problems. See page 364. 




PTSlOl Personal Test System is an in- 
tegrated hardware and software package 
that provides dynamic testing and 
characterization of analog to digital con- 
verters. The highly interactive mouse- 
based interface allows fast parameter 
changes and instantly displays results in 
color graphics on a windowed display. 
The system is easily expanded when more 
functions are needed. See page 480. 




VXIbus Instrumentation 



Manufacturing Test Systems 

Tek’s line of GPIB-compatible system 
components make it possible to build a 
unique, automated test system (at a 
reasonable price) that can easily be 
adapted to other applications. The result 
is a totally integrated system solution 
built to fit your test applications. See 
page 476. 



High-Speed A/D Functional Test System 

Tek’s VXIbus Systems 

The VXIbus standard establishes the basis 
for the next generation of automated test 
systems, and is the most important new 
standard since IEEE-488. VXIbus 
(VMEbus Extensions for Instrumentation) 
is a completely open, nonproprietary ar- 
chitecture for modular electronic test in- 
struments that fully incorporates the 
open VMEbus standard, and is complete- 
ly compatible with Eurocard standards. 
See page 482. 
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7F10A/11F10 Optical-Electrical Converters 



Optical-Electrical Converters 

The 7F10A and IIFIO are single- wide plug- 
in modules for use with either single-mode 
or multimode fibers. See page 490. 

Optical Sampling Head 

The S42 allows researchers to display and 
measure optical waveforms from dc to 6.4 
GHz in the 1000 nm to 1700 nm wave- 
length range. See page 491. 



Probes— The Strongest Link Between 
Vbur Tek Instrument and Results 

Tbk offers several new probes to optimize 
your system’s performance. The P6511 
and P6513 Spring Contact Probes enable 
acquistion (at functional board speeds) of 
AC parametric waveform information 
from high-impedance test points. In a 
bed-of-nails fixture, automated tests can 
be performed with low circuit loading and 
high bandwidth. 

The P6150/P6156 high bandwidth, low 
impedance probes are designed for use 
with the 11000 Series, including the 11800 
Sampling Systems. See pages 518-548 for 
our complete line of .signal acquisition 
probes. 



Complete Opto-Electronics Field 
Service Tool 

The 2815 OPTO-Scope offers unpre- 
cedented capability for testing and main- 
taining optical communication systems. 
This portable, self-contained, lightweight 
package is both easy to use and handle. 
See page 492. 



Opto-Electronics, 
Measurement 
Accessory Products 




P6513 Spring Contact Prolie 






SMT Grabber Clip 



Very High 
Density Probe 
Card for 
VLSI Tssting 



The VHD probe card is used for 
AC/DC die-sorting at wafer 
probe to guarantee performance 
prior to packaging, ^e page 518. 



K318 Utility Cart 



SMT Probing Measurements Pbi5b Probe 

Tek introduces a family of five adapters for Small Outline 
Integrated Circuits (SOIC) devices and another family of five 
adapters for Plastic Leaded Chip Carriers (PLCC) devices, and 
a SMT grabber clip. See page 544. 



K501 Tilt Swivel Base 

The K501 compact swivel base, 
is designed for portable type in- 
struments used in a bench top 
environment. See page 550. 



The K318 is a gen- 
eral purpose utility 

cart used to provide onsite mobility, store Grabber Clips shown with PLCC and 

equipment, plus provide a platform for Adapters 

PC-type instrument controllers. See 

page 550. The K217S is a rugged version 

of the K217 and designed to support the 

11000 Series instrument and other rack 

width instruments. See page 552. 
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Tektronix has been an industry leader in 
information display products since it in- 
troduced the age of low cost graphics dis- 
plays with the discovery of the direct- 
view, bistable storage tube (DVST or 
Anderson Tube) in 1962. Tbday, the 
breadth of the Tektronix product line, its 
family compatibility, peripheral support, 
leadership in meeting industry standards, 
and range of price/performance options, 
make Tek information display products 
the best-equipped to meet research, engi- 
neering, business and manufacturing 
needs. 

Tektronix has designed its information 
display products to offer a wide range of 
price/performance. Customers can select 
from a variety of entry-level and high- 
performance graphics workstations, col- 
or terminals, and color output systems. 
All information display products, at all 
price/performance levels, provide 
Tfektronix-quality display and power. 



Tbk’s new products in 1988 are designed 
to increase selection and choice so that 
customers can get just the power and per- 
formance they need. Product adaptabil- 
ity and access to applications are broad- 
ened with IBM and DEC compatibility 
with most information display products. 
Tbgether, Tbk’s current and new informa- 
tion display products meet the need for 
performance, targeted application and in- 
creased economy in graphics products. 

Color Graphics Terminals 

The 4200 Series of Color Graphics Ter- 
minals expands its versatile offering, 
bringing advanced features like an op- 
tionsl networking capability with the new 
4211 terminal. 

3D/2D Color Graphics Workstations and 
Terminals 

Families of 3D and 2D Color Graphics 
Workstations and Terminals present users 
with the ultimate in choice for high- 
performance graphics systems. Both 
graphics workstations and terminals are 
offered in 3D and 2D with a selection of 
features that truly reflects the specific 
needs of graphics users. Tek anticipates 
growth paths by offering easy upgrade 
from terminal to workstation. And while 
introducting new graphics systems, Tek 
also protects investment in current Tek 
products by offering local computing 
resources for 4100, 4120, and 4200 Series 
terminals. 



Applications Software 

PLOT 10® Applications Software and 
Standard T3ols expand Tek’s standard- 
setting family of graphics software with 
enhanced design and presentation soft- 
wre, increased portability from other ap- 
plications, and the NEW PHIGS library of 
subroutines to aid development of in- 
teractive graphics applications. 

Color Output Systems 

The 4693 Color Output Systems introduce 
a new technology: thermal wax printing. 
Offering quality printing, full color, and 
fast processing, thermal wax technology 
is available in a standalone color printer 
and, for highest quality, in a rasterizer 
system. All Tsk color output products 
combine to offer a range of price/perfor- 
mance, and now include compatibility 
with IBM PC and Apple Macintosh II 
systems. 

As always, Tektronix provides a complete 
offering of graphics supplies. 

Monitors 

Tbk offers a variety of monitors for your 
viewing needs. Monitor selections include 
ultra-high resolution, high resolution and 
general-purpose video monitors. 

RECONDITIONED 
TEKTRONIX INFORMATION 
DISPLAY PRODUCTS 

• Quick Delivery 

• Low Prices 

• New Product Warranties 

• Quantity Discounts 

With Tbk’s quick delivery, you can be 
using Information Display products at 
substantial savings in just two weeks. 
Tektronix remanufactures demo and 
lease returns to latest specifications and 
offers them with new product warranties. 
Quantity discounts apply to current as 
well as discontinued products. 

In the U.S., contact your local Tektronix 
Field Office for IDG Reconditioned 
Product availability and prices. Overseas 
customers call your Tektronix Sales 
Office. 



46 



TCI/ graphics 

I C r\ WORKSTATIONS 



TEKTRONIX 4300 SERIES 
GRAPHICS WORKSTATIONS 




Tektronix Visualization 

...Setting the Pace to See the Future 

Continuing the Lead 

Tektronix continues to provide the 
graphics world with the best in price per- 
formance value in its new series of 
graphics workstations and terminals. Of- 
fering the serious graphics user a selec- 
tion of 3D and 2D workstations and ter- 
minals and an ability to upgrade ter- 
minals to workstations, Tbk meets the 
need for performance, value and versatili- 
ty in the graphics environment. 

Graphics Workstations and 
Graphics Nodes 

Tek’s Graphics Workstations perform as 
completely integrated solutions to 
graphics intensive applications. Addi- 
tionally, they can be used separately as 
graphics terminals or as standalone com- 
pute platforms. 

For example, the graphics subsystems of 
Tek’s high end workstations can be used 
as a terminal connected to a VAX or other 
host via RS-232, DMA or LAN connec- 
tions as an intelligent graphics node in a 
network. The compute engine can stand 
alone as a file server, compute server or 
engineering workstation. 

Flexibility of Implementation 

The Tek 4300 family can be deployed in 
multiple computer environments. For ex- 
ample, the Tbk terminal subsystem can be 
connected to a host computer, then, as 
the application requires a more dedicated 
resource, the terminal can be removed 
from the host and attached directly to a 
Tek compute engine via a high speed bus 
connection, forming an integrated 
workstation. 

Compatibility 

Tektronix has been the graphics leader for 
over twenty years. Insuring a protected 
investment for our large installed base, 
our new workstations are compatible 
with the thousands of Tbk graphics ter- 
minals already in use. Out PLOT 10® 
graphics kernels include the latest GKS 
and PHIGS as well as Tek’s popular STI, 
TCS, and IGL graphics drivers. 

Applications 

A large number of applications current- 
ly run on Tek terminals in the fields of 
mechanical CAD, earth resources, design, 
drafting and research. Many of these 
same applications also run on Tek’s new 
integrated workstations, providing stand- 
alone solutions to the design marketplace. 



Tektronix 4300 Series Workstations Family. 

Common System Software 

The UTbk operating system continues to 
be a TBk strength as one of the leading 
implementations of bsd 4.2 with System 
V extensions. A rich set of utilities and 
system administration functions have 
positioned UTbk as a solid, high perfor- 
mance, easy to use UNIX implementa- 
tion, well suited to graphics applications. 

Wide Family Range 

The design process consists of Defining 
and Conceptualization, Construction and 
Detailed Design, Rendering and Display- 
ing objects. Tek provides the perfect 
match for each stage: From personal 
graphics drafting stations, to visualization 
systems and real time animation systems. 
And, all from one family of products with 
compatibility, common operating systems 
and graphics libraries as well as a wide 
range of options to match any graphics 
computing environment. 

Every workstation on the market was 
designed for a primary task such as soft- 
ware development, realtime control, 
math computations or general purpose 
use. Tbk’s specialty is graphics, and in the 



graphics intensive applications areas, Tbk 
workstations excel at meeting the 
market’s needs. 

So, if your applications is graphics, and 
your focus is on Graphics Power, then 
Tektronix is the logical choice. 

Tek Graphics Workstations depicted on 
the following pages consist of three 
families of the 4300 Series: 

• 4330 3D High Performance System 

• 4320 2D Medium Performance System 

• 4319 Bit-Mapped X Window System 

Each of these systems can be expanded 
and optioned for most any graphics 
applications. 
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Tektronix 4330 Graphics Workstation for 
3D and shaded surface design visuaiiza- 
tion, reaitime rotation and viewing. 



4330 



Graphics Workstation 



TYPiCAL APPLICATIONS 

• 3D Mechanical Design/Modeling 

• Simulation Animation 

• Earth Resources 

• Cartography 

• Molecuiar Modeling 

• Finite Eiement Anaiysis 

• Visuaiization 



FEATURES 
Graphics Power 

• 68020 Graphics Processor (16 MHz) 

• 4 to 52 MB Display List Memory 

• Pipelined Parallel Architecture 

• Transform Engine 

• Tiling Engine 

• 4 to 24 Bit Plane Frame Buffer 

• 16 to 16.7 Million Colors 

• 340,000 3D Vectors/Second 

• 450,000 2D Vectors/Second 

• 20,000 Shaded Polygons/Second 

• 1280x1024 Pixel Addressability 

• 16 and 19-Inch Monitors 

• Three-Button Mouse 

• Optional 16-bit Z Buffer 

• Optional Valuator Dials 

• Printer Output Port 

• Tektronix Terminal Compatibility 

Compute Power 

• 20 MHz Motorola 68000 CPU 

• 68881 Floating Point Co-Processor 

• Optional High Speed Floating Point 

• VME Bus Expansion 

• 4 to 12 MBytes Main Memory 

• 86 MB to 300 MB Disk Storage 

• 1.2 MB Flexible Disk Drive 

• Ethernet TCP/IP 

• SCSI Controller 

• Serial, Parallel and Optional GPIB Ports 

• VT200 Compatible Keyboard 

• Optional Mass Storage 

• Optional 60 MB Streamer Tape 

System Software 

• UTek^“ (bsd 4.2) System 

• System V Extensions 

• C Programming Language 

• X Window System 
•NFS Network File System 

• System Utilities 

• IBM PC Emulation 

• Optional Languages— Fortran, Pascal 

• Unify and Ingres Database 

• High Performance Third-Party Software 
Applications Packages 

• PLOT 10® Graphics Compatibility 




Tektronix High Performance 3D Graphics Workstation 



The 4330 is the system for visualization 
of product concepts, allowing three- 
dimensional interaction with creative 
designs. Before parts are actually built, 
designs on the 4330 can be viewed, 
simulated, modified and perfected 
without requiring old fashioned time con- 
suming and expensive prototype and 
model processes. 

The Tbk 4330 is the ideal workstation for 
design processes requiring visualization 
and manipulation of 3D images at very 
high speeds. 

Dual Processors 

One 68020 processor is used for the oper- 
ating system and applications processing. 
Another 68020 processor is used to drive 
the graphics subsystem, ensuring max- 
imum graphics and compute throughput, 
with a dedicated processor for each of 
these functions. 

Workstation Performance 

The 4330 is a high performance worksta- 
tion designed 3D for graphics-intensive 
applications. The display processor in- 
cludes a 16 MHz 68020 which com- 
municates with the application process. 



manages the graphics peripherals and 
loads the display memory. A 6.5 MIPS bit 
slice engine traverses the display list and 
speeds coordinate geometry into a 13 
MFLOP Transform Engine which per- 
forms real time scaling, clipping and rota- 
tions. A 52 MOPS Tiling Address 
Generator calculates the pixel values bet- 
ween the end point coordinates and pro- 
duces Gourand or smooth shaded sur- 
faces. Additional custom gate arrays load 
the frame buffer in parallel and the 
results are displayed on a high resolution 
1280 X 1024 display at a flicker free 60 Hz 
refresh rate. 

Up to 16 light sources and 64 possible 
views allow objects to be viewed in 
parallel or perspective projection, sec- 
tioned, clipped, rolled and rotated. 
Graphics segments and a 32-bit virtual 
graphics coordinate space support true 
zoom and pan. Segment editing and sub- 
routining and the powerful Draw Facets 
command, provide high-level program- 
ming entities. With the optional liquid 
crystal stereo display, images come to life 
in real time. 
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Tektronix 4320 Graphics Workstation for 
detaiied design and construction with 
high speed 2D vector graphics. 



4320 



Graphics Workstation 



TYPICAL APPLICATIONS 

• 2D Mechanical and Electrical Design 

• Earth Resources 

• Cartography 

• Finite Element Analysis 

• Visualization 

FEATURES 
Graphics Power 

• 68020 Graphics Processor (16 MHz) 

• 4 to 8 MB Display List Memory 

• Bit Slice Graphics Engine 

• 8 Bit Planes 

• 256 Colors 

• 16.7 Million Color Lookup Table 

• 100,000 2D Vectors/Second 

• 1024x768 Pixel Addressability 

• Optional 1280x1024 Pixel 
Addressability 

• 16 and 19-Inch Monitors 

• Printer Output Port 

• Tektronix Terminal Compatibility 




Tektronix High Performance 2D Graphics Workstation 



Compute Power 

• 20 MHz Motorola 68000 CPU 

• 68881 Floating Point Co-Processor 

• Optional High Speed Floating Point 

• VME Bus Expansion 

• 4 to 12 MBytes Main Memory 

• 86 MB to 300 MB Disk Storage 

• 1.2 MB Flexible Disk Drive 

• Ethernet TCP/IP 

• SCSI Controller 

• Serial, Parallel and Optional GPIB Ports 

• VT200 Compatible Keyboard 

• Optional Mass Storage 

• Optional 60 MB Streamer Tape 

System Software 

• UTek^^ (bsd 4.2) System 

• System V Extensions 

• C Programming Language 

• X Window System 
•NFS Network File System 

• System Utilities 

• IBM PC Emulation 

• Optional Languages— Fortran, Pascal 

• Unify and Ingres Database 

• High Performance Third-Party Software 
Applications Packages 

• PLOT 10® Graphics Compatibility 



The 4320 is the recommended system for 
the detailed design and construction 
stage of product concepts, allowing fast 
two dimensional panning, zooming and 
vector drawing. Drawings are completed 
and viewed at high speeds, increasing 
productivity. 

Dual Processors 

One 68020 processor is used for the oper- 
ating system and applications processing. 
Another 68020 processor is used to drive 
the graphics subsystem, ensuring max- 
imum graphics and compute throughput, 
with a dedicated processor for each of 
these functions. 



Workstation Performance 

The 4320 is a high-performance worksta- 
tion designed for 2D graphics-intensive 
applications. The 68020 Graphics pro- 
cessor communicates with the applica- 
tions process, manages graphics peri- 
pherals and loads the display memory. A 
high-speed bit slice engine converts co- 
ordinate geometry into full color results 
which are displayed on a 1024 x768 or 
a high-resolution 1280 x 1024 display at a 
flicker free 60 Hz refresh rate. 

Graphics segments, combined with 32-bit 
graphics coordinate space, allow full 
detail viewing. 
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Tektronix 4319 Graphics Workstation for 
design/drafting and general-purpose 
UNIX-based x window graphics. 



NEW 



I4319 



Graphics Workstation 



TYPICAL APPLICATIONS 

• 2D Mechanical and Electrical 
Design/Drafting 

• Cartography/Mapping 

• Software Development 

• Artificial Intelligence 

• Personal Workstation 

FEATURES 
Graphics Power 

• 8 Bit Planes 

• 256 Million Colors 

• 16.7 Million Color Pallette 

• Color X Cache Graphics Accelerator 

• 1280x1024 Pixel Addressability 

• 16 and 19-Inch Monitors 

Compute Power 

• 20 MHz Motorola 68000 CPU 

• 4 to 20 MBytes Main Memory 

• 86 MB to 300 MB Disk Storage 

• 1.2 MB Flexible Disk Drive 

• Ethernet TCP/IP 

• SCSI Controller 

• 2 Serial Ports 

• 1 Parallel Port 

• VT200 Compatible Keyboard 

• Optional GPIB Controller 

• Optional Mass Storage 

• Optional 60 MB Streamer Tape 

• Output to Tek Color Printers 

• Attractive Design, Compact Size 

System Software 

• UTek^^ (bsd 4.2) System 

• System V Extensions 

• C Programming Language 

• X Window System 
•NFS Network File System 

• System Utilities 

• IBM PC Emulation 

• Optional Languages— Fortran. Pascal 

• Optional Smalltalk, Lisp, Prologue 

• Unify and Ingres Database 

• High Performance Third Party Software 
Applications Packages 

• PLOT 10® Graphics Compatibility 




Most graphics workstation applications 
require varying levels of price/perfor- 
mance and the Thk 4319 is the ideal 
choice for the conceptualization and draf- 
ting functions of the design process. As 
a member of Tbk’s workstation family, the 
4319 is compatible with the higher per- 
formance 4320 and 4330 Series. 

Workstation Performance 

The Tek 4319 is well suited to the draft- 
ing portion of the design process and ex- 
cels as a general purpose UNIX bit- 
mapped graphics workstation. The 4319 
compute power and system throughput 
are high, matching its quality graphics 
presentation and display speed. 



Colors Cache™, Tek’s proprietary cus- 
tom gate array graphics accelerator, in- 
creases graphics pixel drawing speed by 
up to a factor of eight over standard bit- 
mapped workstations. 

High speed X window system perfor- 
mance was a key design criteria for the 
4319 and as a result, user interaction is 
excellent, with very fast pop-up menus, 
multiple X windows, client and server 
tasks and on-line system utilities. 

A Tbk 4107 graphics emulator is supplied 
with the system to provide compatibility 
with Tek vector graphics applications. 
The 4107 emulator runs in an X window 
concurrently with other X tasks. 
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The Tektronix 4301 is also used to form 
the compute platform for integrated Tek 
graphics workstations. 



Compute Engine 



FEATURES 
Compute Power 

• Motorola 68020 20 MHz CPU 

• 68881 Floating Point Processor 

• Optional Floating Point FPU 

• 256 MB Virtual Memory 

Bus 

• VME Bus Architecture 

• High Speed Graphics Bus 

• High Speed Internal Bus 

Communications 

• Ethernet TCP/IP 

• 2 RS-232 Ports 

• Parallel Printer Port 

• Optional RS-232 Ports 

• Optional Centronics Parallel Ports 

• Optional GPIB 

Mass Storage 

• 86, 156, and 300 MB Disks 

• 60 MB Streamer Tape 

• 1.2 MB Flexible Disk 

Input/Output 

• VT200 Compatible Keyboard 

• Three-Button Mouse 

•GIN Devices 

Mayor graphics applications have tradi- 
tionally required large mainframe hosts 
to provide the necessary computing 
power to generate the complex geometry 
required to feed graphics processors. 
Now, in one compact unit, the power of 
a mainframe is available in a single 
workstation, closely coupled to the 
graphics subsystem, without the com- 
munications overhead of traditional 
systems. Lower costs, higher performance 
and user interactivity are the key benefits 
of the 4301 compute engine. 

The 4301 compute engine provides 2.5 
MIPS (million instructions per second) of 
computing power and 0.7 MFLOPS 
(million floating point instructions per se- 
cond) to address medium range perfor- 
mance requirements. 

The 4301 fits well into a heterogeneous 
computer networking environment. Stan- 
dard communications ports are provided. 



4301 Compute Engine Application Processor 

The cabinet can contain one 5-inch disk 
drive, streamer tape and flexible drive. 
Additional peripherals may be added up 
to a total of 1.2 gigabytes of disk drive. 
A high speed imbedded SCSI controller 
insures quick response time and rapid 
disk access. 

A variety of Tektronix input devices and 
high resolution color output printers are 
available as peripherals to the 4301 com- 
pute engine. Plotters and printers con- 
nect through standard output ports. 

Graphics 

The 4301 is fully compatible with Tbk’s 
high performance 2D and 3D Graphics 
subsystems and can be connected via 
RS-232, DMA or Bus with Tektronix 4220 
and 4230 terminals. 

Software 

The 4301 Compute Engine runs ITIbk (bsd 
4.2) ensuring access to a wide range of 
available software. 

Virtual memory of 256 Gigabytes is sup- 
ported and services are provided for all 
msyor peripherals. 

System V extensions provide a wide range 
of utilities, and Network File System 
(NFS) and X Window System ensure ac- 
cess to industry standards. 



High Performance 

The Motorola 68000 processor provides 
powerful industry -standard computer 
performance. Producing 2.5 MIPS and 0.7 
MFLOPS, the 68000 is ideally suited for 
graphics programs. The 4301 compute 
engine can be coupled with Tektronix 
high performance graphics display pro- 
cessors to form integrated workstations 
with ‘twin engine’ horsepower for the 
most demanding applications. 

Terminal to Workstation Upgrade 

Existing Tbk 4220 and 4230 terminals can 
be upgraded in the field to graphics 
workstations by the addition of the 4301 
compute engine. A 4301 can also drive a 
number of graphics terminals over an 
Ethernet LAN using TCP/IP, or via 
RS-232. 

The 4310 can be used as a file server or 
compute service in a network of graphics 
workstations. 
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In addition to forming the graphics sub- 
system of Tek's 4300 Graphics Worksta- 
tions, the foilowing Tektronix terminais 
can aiso be used as graphics terminais 
connected to host computers. 



4200 



Terminai Subsystems 



These terminals maintain compatibility 
with Tbk’s 4100 and 4200 terminal 
families and provide a logical upgrade 
path to increase the performance of host 
based graphics terminals for higli speed 
2D and 3D applications. 

Segment Memory 

4 to 52 MBytes of display list memory are 
supported for quick access to large 
drawings. 

Compatibility 

Connections to host computers, minicom- 
puters or to other workstations can be ac- 
complished by four different methods: 

• RS-232 high speed ports 

• DMA to a VAX DRll-C connection 

• LAN connection on a network 

• Bus connection to a Tbk workstation 

The LAN connection provides a diskless, 
Graphics Node, forming an ideal solution 
in a networking environment. DMA pro- 
vides the highest speed link to a VAX. 
RS-232 connection allows flexibility in 
deploynment of several terminals with 
the widest range of host options. 

The most efficient and highest speed con- 
nection is to a Tbk workstation, in- 
tegrating the compute and graphics func- 
tions together into a closely coupled 
system as described in the 4320 and 4330 
Graphics Workstation section. 

Printer Output 

A high speed printer port provides very 
fast output to the Tbk 4693D color printer 
for full color printed images. Other Tbk 
printers such as the 4692 and 4696 are 
also supported. 

Stereo 

Optional Stereo displays show 3D images 
with true depth perception. 




4200 Terminal Subsystems 



3D Terminals 

The 4230 Series feature very high speed 
graphics with true color representation. 

FEATURES 

• 68020 Graphics processor (16 MHz) 

• 4 to 52 MB Display List memory 

• Pipelined Parallel Architecture 

• Transform Engine 

• Tiling Engine 

• 4 to 24 Bit Plane Frame Buffer 

• 16 to 16.7 million colors 

• 340,000 3D Vectors Second 

• 450,000 2D Vectors/Second 

• 20,000 Shaded Polygons/Second 

• 1280x1024 Pixel Addressability 

• 16 and 19 inch Monitors 

• Three Button Mouse 

• Optional 16 bit Z buffer 

• Optional Valuator Dials 

• Tektronix terminal compatibility 

4235 

• 4 bit planes 

• 4 MBytes display list memory 

4236 

• 8 bit planes 

• 4 MByte display list memory 



4237 

• 12 bit planes 

• Z buffer with 16 planes 

• 4 MByte display list memory 

2D Terminals 

The 4220 Series feature high speed 2D 
graphics for detailed design. 

FEATURES 

• 68020 graphics processor (16 MHz) 

• 4 to 8 MB Display List memory 

• Bit slice graphics engine 

• 8 bit planes 

• 256 colors 

• 16.7 million color lookup table 

• 100,000 2D Vectors/Sec 

• 1024x768 pixel addressibility 

• Optional 1280x1024 pixel 
addressability 

• 16 and 19 inch Monitors 

• Tektronix terminal compatibility 

4224 

• 1024x768 pixel addressibility 

• 4 MBytes display list memory 

4225 

• 1280x1024 pixel addressibility 

• 4 MByte display list memory 
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4335 3D Graphics Workstation. 37,500 

4336 3D/2D Graphics Workstation. $47,500 

4337 3D/2D Graphics Workstation. $51,500 

4235 3D Graphics Terminal. $23,500 

4236 3D Graphics Terminal. $33,500 

4237 3D Graphics Terminal. $37,500 

4324 2D Graphics Workstation. $26,950 

4325 2D Graphics Workstation. $29,950 

4224 2D Graphics Terminal. $12,950 

4225 2D Graphics Terminal. $15,950 

4301 Compute Engine. $14,950 

STANDARD ACCESSORIES 
Includes: Color display, tilt/swivel base, 
graphics module, compute module, VT200-type 
keyboard, mouse, power cords, keyboard 
overlays, RGB cables, and manuals. 



OPTIONS 



Option lA— Floating Pbint Accel- 
erator (4301, 4330/4320 Series). 
Option IB — 4 MByte Additional 
Memory (8 MBytes total) (4301, 
4330/4320 Series). 

Option 1C— 8 MByte Additional 
Memory (12 MBytes total) (4301, 
4330/4320 Series). 

Option 2A — ^Additional 4 Bit Planes 
(8 total) (4235/4335). 

Option 2E— 12 Bit Planes Double 
Buffered (4237/4337). 

Option 3A — Dual RS-232C DMA 
(4301, 4330/4320 Series). 

Option 3B — Dual Centronics Inter- 
face (4301, 4330/4320 Series). 
Option 3E— Network Adapter 
(4301, 4330/4320 Series). 

Option 3F— Interactive DMA for 
DEC DRV-llWA Interface. 

Option 3G— Local Bus Adapter 
(4301, 4330/4320 Series). 

Option 3W— Interactive DMA for 
DEC DR-llW Interface.** 

Option 10— Additional 360 Kbyte 
Flexible Disk (4301, 4330/4320 
Series). 

Option 11— Additional 360 Kbyte 
Flexible Disk and Streamer Thpe 
(4301, 4330/4320 Series). 

Option 12— Additional Streamer 
Thpe (4301, 4330/4320 Series). 
Option 16 — 156 MBvte Hard Disk 
(4301, 4330/4320 Series). 

Option 17 — 300 MBvte Hard Disk 
(4301, 4330/4320 Series). 

Option 32—19-inch 1280x1024 
Color Display. 

Option 33— Stereoscopic Display. 
Option 49 — Rental Thg. 



-»■ $4,900 

+ $3,000 

+ $ 6,000 
+ $4,000 
-•-$ 12,000 
+ $700 
+ $700 
+ $500 
+ $1,500 
+ S500 



+ $500 

+ $ 2,000 

+ $ 2,000 

+ $2,300 

+ $5,500 

+ $1,500 
+ $ 12,000 
NC 



WARRANTY^PLJUS SERVICE PLANS 

See Service Support on page 559. 

OPTIONAL ACCESSORIES 
Includes: Service manual, display calibration 
graticules, and software porting guide. 



ORDERING INFORMATION 

4319 2D Graphic Workstation $11,950 
OPTIONS 

Option IB— Add 4MB Memor>’ 

(SMB total) ‘ +$3,000 

Option 1C— Add SMB Memory 
(12MB total) +$6,000 

Option ID— Add 12MB Memory 
(16MB total) +$9,000 

Option IE — Add 16MB Memory 
(20MB total) +$12,000 

Option 10— Add 360KB Hexible 
disk +$500 

Option 11— 360KB flexible disk 
and 60MB streamer tape (replaces 
1.2 MB Hexible disk) + $2,000 

Option 12 — Add 60MB streamer 
tape +$2,000 

Option 13 — Removable hard disk -$2,500 
Option 16 — 156 MB hard disk (re- 
places 86MB) +$2,300 

Option 17— 300MB hard disk (re- 
places 86MB) +$5,500 

Option 3J — GPIB interface + $300 

Option 32 — 19” color display +$1,500 

Option 49— Rental Thg NC 

FIELD KITS 

4319F1B— Add 4MB Memory $3,000 

4319F1C— Add SMB Memory $6,000 

4319F3J— GPIB interface $300 



WARRANTY-PLUS SERVICE PLANS 

See Service Support on page 559. 

Option SO — Onsite installation and 

setup + $323 

Option El — E/U +1 year onsite 

service +$1,872 

Option SI — OEM +1 year onsite 

service** 

Option E2 — E U +2 year onsite 
service + $3,975 

Option S2 — OEM +2 year onsite 
service* * 

Option E3— E/U +3 year onsite 
service +5,289 

Option S3 — OEM +3 year onsite 
service** 

Option S4 — OEM 90 day onsite 
service** 

Option S9— 1 year S/"W update and 
phone support** 



** Contact your local sales office. 
*2 Unavailable for 4319. 



INTERNATIONAL POWER PLUG 
OPTIONS 

Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 

Option A4*2 — North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
SOFTWARE 

This is a partial list of the software available 
for USOO Series u'orkstations. Please r^er to the 
sqftuare catalog for a complete list of softuare. 
4319P01— ITbk 0/S Backup Media 
Option S9— Warranty Plus 
Option 01 — Streamer Tbpe 
Option 02— 1.2MB Flexible Disk 
4300P34— Color Smalltalk 
Option S9— Warranty Plus 
Option 01— Streamer Tbpe 
Option 02 — 1.2MB Flexible Disk 
4300P21 — Data Base Manager 
4300P22— Interactive Database 
Development Env. 

4300P32— EMACS Editor 
4300P33— Tbk Common Lisp 
Programming Language 
4300P36 — Quintus Prolog 
Programming Language 
4300P37— Fortran 77 
4300P38— Pascal 

RECONDITIONED 
TEKTRONIX INFORMATION 
DISPLAY PRODUCTS 

• Quick Delivery 

• Low Prices 

• New Product Warranties 

• Quantity discounts 

With Tbk’s quick delivery, you can be 
using Information Display products at 
substantial savings in just two weeks. 
Tektronix remanufactures demo and 
lease returns to latest specifications and 
offers them with new product warranties. 
Quantity discounts apply to current as 
well as discontinued products. 

In the U.S., contact your local Tektronix 
Field Office for IDG Reconditioned Pro- 
duct availability and prices. Overseas 
customers call your Tektronix Sales 
Office. 
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4200 



Series Graphics Terminals 



TYPICAL APPLICATIONS 

• CAD/CAM/CIM 

• Autonfiated Mapping and Facilities 
Management 

• Presentation Graphics/Data Analysis 

• Process Control 



BENEFITS 

• Investment Protection 

• User Productivity 

• User Confidence 

• Matches Users Needs 



FEATURES 

• Compatibility with Thousands of 
S/W Applications and Host 
Platforms (DEC & IBM) 

• Sophisticated Graphics Capabilities 

• Excellent Reliability 

• Product Flexibility/Modularity 

Tektronix color graphics terminals pro- 
vide advanced features at affordable 
prices, with a full range of fully compat- 
ible terminals to select from. 




The 4205 is our lowest cost terminal; the 
4207 and 4208 offer more advanced fea- 
tures and higher resolution. The SF4208 
is adapted specifically for shop floor, 
rough and dirty environments. The 4209 
is a large-screen version (19-inch) of the 



4200 Series Graphics Tsrminals 

4207 and, in addition, offers video out. 

The 4211 Networked Graphics Terminal is 
the newest addition to our family of fully 
compatible graphics display products. 



It combines the best of all the 4200 Series 
terminals with a higher resolution 
(1024x768) display. It achieves the fastest 
speeds yet in the low-cost color arena, 
and offers optional networking capability. 



4200 SERIES TERMINAL SELECTION GUIDE 



Features 


4205 


4207 


4208 


SF4208 


4209 


NEW 4211 


Display size 


13-inch 


13-inch 


13-inch 


13-inch 


19-inch 


15 or 19-inch 


Displayable colors: 
Graphics 


16 


16 


16 


16 


16 


16 or 256 


Alphanumeric 


8 


8 


8 


8 


8 


8 


Palette size 


64 


64 


64 


64 


64 


4096 or 16.7 million 


Addressable points 


480x360 


640x480 


640x480 


640x480 


640x480 


1024x768 


Virtual graphics 
coordinate space 


4096x4096 


4096x4096 


4096x4096 


4096x4096 


4096x4096 


4 blllionx4 billion 


Segment operations 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Local zoom and pan 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Arc and circle commands 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Pixel operations 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Two-port peripheral 
interface 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


Color & monochrome 
copier support 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


4957/4958 Tablet support 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


451 OA support 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


System memory, standard (bytes) 


256 K 


256 K 


512 K 


512 K 


512 K 


2 MB 


Optional additional megabytes 
of memory 


1.0 


1.0 


1.0 


1.0 


1.0 


2.0 


Video out 


No 


No 


Yes 


Yes 


Yes 


Yes 


Prices begin at 
(U.S. end user) 


$2,495 


$3,995 


$4,995 


$5,495 


$6,995 


$8,995 



Contact your local Tpktronia: Sales representatiie. 



54 





Software Compatibility 

The 4200 Series terminals incorporate 
specific features needed to meet the 
needs of applications in four specific 
areas: CAD/CAM/CIM, automated map- 
ping/facilities management, presentation 
graphics and data analysis, and process 
control. 

4200 Series users can run any program 
written for Thk 4100 Series terminals, in- 
cluding Tektronix’ PLOT 10, TbkniCAD, 
STI, GDI, GKS, and IGL. Other 4200 
Series-compatible applications include 
packages from Computer Associates, SAS, 
MCS, SDRC, ESRI, and Sierra Geophysics. 

Advanced Intelligent Graphics Capability 

Performance and productivity are im- 
proved by enhanced segment operations, 
local zoom and pan, and multiple view 
functions. Local memory and graphics in- 
telligence allow users to define objects at 
the host, save them in the terminal, and 
then manipulate and edit them locally 
with only minimum interaction with the 
host. 

True local zoom and pan on the 4200 
Series rescales images using the full ad- 
dressability of the terminal’s 4096-by- 
4096 coordinate space. Users can enlarge 
an image to view it in detail, then pan 
beyond the image displayed on the screen 
to zoom in on a portion. These powerful 
functions are handled locally by the ter- 
minal and do not require host interaction. 

Users can display up to 64 views in in- 
dependent viewports on the screen, 
allowing them to compare graphics infor- 
mation simultaneously, look at different 
views of one object, or display time-series 
data. 

The 4200 Scries is ANSI X3. 64-compatible 
and supports standard industry alpha- 
numerics. Users can download custom 
character fonts from the host computer 
to fit specific applications. 

The 4200 Series supports Thk’s 4690 
Series Color Copiers, including the new, 
powerful 4693D, and popular low-cost 
printers such as the HP ThinkJet, HP 
LaserJet, Epson FX-80, and others. A 
background copy feature frees the com- 
puter for continued use while it makes 
hard copies. New to the 4200 Series is 
support for HPGL-compatible plotters. 



TskniCAD is a trademark of Tektronix, 
Inc. PLOT 10 is a registered trademark 
of Tektronix, Inc 

Flexible leasing programs available 
In the continental U.S. 




In addition to the graphics input device 
on the keyboard, the 4200 Series supports 
an optional mouse, plugged directly into 
the keyboard. The 4200 Series, except for 
the 4205, also supports Tbk’s 4967 and 
4958 Graphics Tkblets. 

VT200 Compatibility 

DEC users have full access to high- 
performance Tbk graphics and long-term 
support for an upward migration path. 
The 4200 Series provides complete 
alphanumeric compatibility with DEC’S 
VT200 family. The Tbk VT200 keyboard 
supports most Tektronix 4100 and 4200 
Series applications and VT200 applica- 
tions without modification. 

GDDM Compatibility 

Tbk brings the performance advantages 
of Tbk graphics to IBM users while main- 
taining compatibility with existing GDDM 
applications. Both high-performance Tbk 
graphics and existing GDDM applications 
are supported, giving users the widest 
graphics choices available. 

Shop Floor Features 

The SF4208 Industrial Color Graphics Ter- 
minal offers the full graphics perfor- 
mance of the 4200 Series Color Graphics 
Terminals combined with the construc- 
tion to withstand the rigors of the shop 
floor. The SF4208 is suitable for a wide 
range of manufacturing applications in- 
cluding mechanical drawing preview, 
numeric control tool path simulation, pro- 
duction assembly and process control. 

GDDM compatibility offers access to a 
variety of exsiting applications. Users can 
access up to five IBM host sessions,chang- 
ing sessions by pressing just one key. The 
4200/CX Series terminals have dual-host 
connections, so they can be linked simul- 
taneously to an IBM host and a DEC or 
other RS-232 host. 



NEW 



4211 



Networked Graphics Terminal 



ADDITIONAL FEATURES 

• Networking Capability 

• 15- or 19-inch Display 

• Multiple Configuration Choices 

The NEIW 4211 combines the best of all the 
4200 Series terminals with higher display 
resolution (1024x768). It is the fastest ter- 
minal yet in the low-cost color graphics 
arena, and includes advanced features like 
optional networking capability and dual 
display support for separating graphics and 
alphanumeric displays. 

Many Connections 

The 4211 allows you to connect to any com- 
puter on an RS-232 line, a coax line, or a 
network line In addition, it gives you 
VT200 and GDDM emulation for immediate 
compatibility with any package conform- 
ing to these popular standards. You can ex- 
pect programs currently running on any 
4200 Series terminal or on the 4111 to run 
on the 4211 without modification. 

Modulaiiy Configured 

The 4211’s modular design allows you to 
configure the terminal with only those ad- 
vanced features needed for your applica- 
tion. You can outfit it with an optional ex- 
tra four bit planes (four are standard), giv- 
ing you a palette of 16.7 million colors with 
256 displayable at one time. You can select 
a 15 or 19-inch screen and you can pur- 
chase an extra two megabytes of memory 
(two are standard). 

Flexible Packaging 

The 42H’s physical design altows you to place 
the graphics engine module out of your way. 
And, for the first time, we are offering a tilt 
and swivel base as a standard part of the 
product and a floor stand as an option. 

ORDERING INFORMATION 



4205 Color Graphics Terminal $2,495 

4207 Color Graphics Terminal $3,995 

4208 Color Graphics Terminal $4,995 

SF4208 Industrial Graphics 

Terminal $5,495 

4209 Color Graphics Terminal $6,995 

4211 Networked Graphics 

Terminal $8,995 



STANDARD ACCESSORIES 

Includes: Pbwer cord, RS-232 cable and 
manuals. 

OPTIONAL ACCESSORIES 

Includes: Mouse, additional memory, sealed 
keyboards, programmers documentation and 
IBM coaxial interface. 

International keyboard and power cords are 
also available. 

WARRANTY-PLUS SERVICE PLANS 

See Service Support on page 559. 
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TdlZ COLOR GRAPHICS 
I C. r\ OUTPUT SYSTEMS 




4693D 

Color Image Printer 

TYPICAL APPLICATIONS 



• Presentaton Graphics 

• 2D and 3D CAD 

• Computer-Generated Imagery 

• Complex Business Graphics 

• Desktop Publishing 

BENEFITS 

• Accepts All Full-Color Screen 
Graphics 

• Handles Multiple Users and 
Applications Simultaneously 



The 4693D Color Image Printer accepts 
and prints high-resolution graphic images 
on paper or transparencies in as little as 
1.5 minutes. It features a high-speed 
digital interface, a Motorola 68020-based 
controller, and a 300-dpi color thermal 
wax print engine. 



FEATURES 

• Thermal Wax Print Technology 

• High-Speed Digital Interface 

• 300-dpi 

• 16 Million Colors or 256 Shades of 
Gray 

• 2048 by 1536 Pixel Resolution 

• Color or Monochrome Printing at 
1 Minute/Page 



With a color palette of more than 16 
million colors, the 4693D excels at high- 
quality printing of computer-generated 
color graphics from 2D line drawings and 
business graphics, to sophisticated com- 
puter imaging. It also can accept a color 



image and print it in black and white, 
using up to 256 shades of gray. With an 
optional 4-channel multiplexer and op- 
tional memory, the 4693D queues and 
processes multiple images simultaneous- 
ly, providing optimal results to each user 
without delay. 

The 4693D is compatible with aU Tektronix 
color display systems and workstations, as 
well as those from Apollo, Sun, Silicon 
Graphics, Apple Macintosh II, IBM PC, PC 
Compatibles, Commodore Amiga, 
Masscomp, and others. 

Ordering Information Is on page 58. 

4510A 

Color Graphics Rasterizer 



TYPICAL APPLICATIONS 

• Direct Host Connection to Tektronix 
4691, 4692, 4693D, 4696 Color Out- 
put Systems 

BENEFITS/FEATURES 

• Shared System Resource 

• More Than 130,000 Colors Available 

• IBM 3287-Style Coax Interface 
(CX4510A) 

• Compatible With Tektronix 

4100,4110,4120,4200 Series Graphics 
Terminals (2D Vector Data) 

The 4510A Color Graphics Rasterizer 
enables a direct host connection to the 
4691, 4692, 4693D, and 4696 color printer 
systems. T^is allows you to configure 
shareable color output systems, compat- 
ible with most computer systems or 
Tektronix terminals. 

The 4510A accepts Tektronix-style 
graphics data serially to drive color 
graphics printers at maximum potential 
for quality color and high resolution. 

When equipped with the optional IBM- 
style coaxial interface, the 45 10 A can be 
connected simultaneously to an IBM and 
a non-IBM host computer. 

Ordering Information is on page 58. 
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NEW 



4693RGB 



Color Screen Printer 



TYPICAL APPLICATIONS 

• 2D/3D CAD Screen Copies 

• Technical Data/Scientific Images 

BENEFITS 

• Video Interface 

• Compatible With Most Non- 
Interlaced Color Display Systems 

• Simple Installation and Calibration 

• Small Fiber-Optic Cables 

FEATURES 

• Screen Copies in 43 Seconds 

• Sheet-fed Paper and Transparency 
Film 

• User Installable 

• Small, Lightweight Fiber Optic Inter- 
connect Cable 

• Compatible With a Wide Variety of 
Display Systems 

• Image Capture Within 4 Seconds 
Regardiess of Display Size and Col- 
or Pallet 

• Automatic Calibration 

• Image Queueing and Sizing 

• 4096 Colors or 16 Gray Shades 

• Personal Control Unit 

The 4693RGB adds superior performance 
as a video-interfaced, color screen printer 
based on thermal-wax print technology. 
Features such as less than 4-second 
screen capture, automatic calibration, im- 
age queueing, and multi-user capability 
are designed to increase user productivi- 
ty. Image quality is enhanced with a 4096 
color palette, 300 dpi, and image sizing 
to the boundries of the media print area. 
A Personal Control Unit located at the 
user work-site gives the individual user 
a three-button, 32-character LCD display 
to control quanity of prints, imaging func- 
tions, and printer status. 

Ordering Information is on page 58. 




4696 

Color Ink-Jet Printer 



TYPICAL APPLICATIONS 

• Presentation Graphics 

• PC CAD, Publishing 

• Terminai Screen Copies 

BENEFITS 

• Low Cost 

• Three Graphics Modes 

• Easy Installation and Maintenance 

• Roii, Sheet or Transparency Media 

• Quiet, Compact Design 

• Complete Supplies Start-up Kit 

FEATURES 

• 120 by 240 dpi 

• 0.47 Square Inch-Per-Second Printing 

The 4696 Color Ink-Jet Printer combines 
low cost and quiet operation in a compact 
design. It produces high quality color 
screen copies at the push of a single key, 
in vivid color with addressability of up to 
120x240 dpi. Specially-formulated inks 
for the 4696 provide excellent color satur- 
ation and brilliance. A separate black car- 
tridge ensures a true black that is unob- 
tainable from other systems that mix dyes. 
Three graphics printing modes offer a vari- 
ety of print qualities and speeds, including 
enhanced black at regular speed and en- 
hancement of all colors at reduced speed. 

Ordering Information is on page 58. 



4521/4522 

Color Video Processors 



TYPICAL APPLICATION 

• Interface for Tektronix 4692, 4693D 
and 4696 Color Printers to Tektronix 
Terminais, Workstations and 
Monitors 

BENEFITS/FEATURES 

• Coior Screen Copy Capabiiity for 
Terminals, Workstations, and 
Monitors with Color Video Outputs 

• RGB Video Input 

• Image Capture in 2 Seconds for 
Fast Display Off-load 

• Multiple Image Queueing and Print 
Requests 

• 8 or 64 Colors 

The 4521 and 4522 Color Video Pro- 
cessors provide a simple method of inter- 
facing Tektronix color ink-jet printers to 
a variety of terminals, workstations and 
monitors. 

These processors quickly capture a copy 
of the display video signal, freeing the 
display for other tasks. The screen image 
is converted into data for use by Tbk color 
printers to produce a copy of the screen 
image. The processors can also produce 
multiple copies of a single image, as well 
as multiple image capturing and 
queueing. 

Ordering information is on page 58. 
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TIZIZ COLOR GRAPHICS 
I Ll r\ OUTPUT SYSTEMS 



4957 



Graphics Tablet 



TYPICAL APPLICATION 

• Data Transfer From Paper to 
Computer Data Base 

BENEFITS/FEATURES 

• 12x18 inch Active Area 

• Easy to Use Four-button Cursor on 
Stylus 

• Compatible With Tek 4100 and 4200 
Series Terminals and Graphic 
Workstations 

• RS-232C Compatible 

• 1000 Points/Inch Resolution 

• 0.010-inch Accuracy 

The 4957 Destop Graphics Tablet reads 
graphic coordinate data via a four-button 
cursor or stylus (optional). By touching 
either to the tablet’s surface, X-Y coor- 
dinates are calculated and relayed to the 
host terminal or computer for further 
processing. The 4957 augments your ter- 
minal’s keyboard as a menu selection or 
cursor control device. 

The 4957 is compatible with the 
Tektronix 4106A, 4107A, 4109A, 4110A, 
4120 and 4200 Series Color Graphics 
Terminals and Tektronix Graphics 
Workstations. 



4958 



Graphics Tablet 



TYPICAL APPLICATION 

• Schematic Capture 

BENEFITS/FEATURES 

• 18x24 to 44x60 inch Working Area 

• Desktop or Pedestal Mount 

The 4958 Graphics Tkblet reads graphic 
coordinate data via a multi-button cursor 
or a stylus (optional). When either is 
touched to the tablet surface, the tablet 
calculates the coordinates and relays 
them to the host computer/terminal for 
further processing. 

The 4958 is available in either 18x24 inch 
desktop, 36x48 inch pedestal-compatible, 
or 44 X 60 inch pedestal-compatible con- 
figurations. The 4900H01 Tkblet Pedestal 
is available for pedestal-compatible 
surfaces. 

The tablet cursor is available with 4 or 16 
buttons, and a cross-hair lens for accurate 
point selection. The cursor serves as a 
programmable hand-held keyboard from 
which the user can perform user-defined 
functions. 

The 4958 offers up to 1,000 points-per- 
inch resolution with 0.010-inch accuracy. 




NEW 



4991 S3 



Scanning/Drafting System 



TYPICAL APPLICATIONS 

• Mechanical/Electrical Engineering 

• Architectural, Mapping 

• Translates Hard Copy into CAD 
Databases 

BENEFITS/FEATURES 

• 5-Fold Productivity Increase Over 
Manual Digitizing or On-Screen 
Redesign 

• Simultaneous Scanning and 

Vectorizing 

The 4991 S3 Scanning/Drafting System 
quickly transforms existing line-intensive 
documents into a useful, accurate data- 
base for CAD and mapping systems. It 
provides scanning, vectorizing, editing 
and computer-aided drafting tools for 
many applications in mapping, architec- 
ture, and mechanical and electrical 
engineering. 

Because the system’s 4991 Scanner/Vec- 
torizer and 4324 2D Graphics Workstation 
perform scanning and editing processes 
locally, valuable CAD system resources 
are not tied up with time-consuming in- 
put tasks. The multi-tasking UNIX-based 
workstation allows concurrent editing of 
existing vector files during the scanning 
process. 

Interactive TekScan scanning software 
gives the user maximum flexibility and 
control in preparing the most useable 
database for each application. Its 
straightforward user interface simplifies 
scanning and editing through on-screen 
menus. 



The 4991S3’s PLOT 10 TbkniCAD editing/ 
drafting software supports a powerful 
array of geometric entities, symbols, line 
attributes, editing functions, and user- 
definable macros, while its PLOT 10 
CADDPort bidirectional data exchange 
utility software rapidly and accurately 
translates data to all leading CAD 
formats. 



ORDERING INFORMATION 



4692 Color Graphics Copier $7,795 

The 4692 must be ordered urith on-site installa- 
tion and setup. 

4693D Color Image Printer $8,495 

4510A Color Graphics Rasterizer $5,995 

4693RGB Color Image Printer $6,400 



The 4693RGB must be ordered with a video 



adapter with prices starting at $1,200. 



4696 Color Ink Jet Printer $1,795 

4521 Color Video Processor $1,995 

4522 Color Video Processor $3,995 

4957 Graphics Thblet $995 

4958 Graphics Thblet $500 

499 1S3 Scanning/Drafting 

System. $125,000 

OPTIONS 



Contact your local Tbktronix Sales Representative. 

mRRANTY-PUJS SERVICE PLANS 



See Service Support on page 559. 



GRAPHICS SUPPLIES 

Paper, pens, transparencies, ink and 
maintenance cartridges, ribbons, toners, 
diskettes, data cartridges, manuals, 
cables for: 

• Color Image Printers and Systems 

• Graphics Tablets 

• Graphics Terminals and Workstations 

Complete Computer Graphics Supplies 
Catalog available throu^ the toll-free 
number or your local Tektronix office. 

Direct Order Desk toll-free number: 

1-800-TEK-6100 

Alaska & Oregon call collect: 
1-503-642-8000 

Open from 6:00 am to 5:00 pm PSST 
VlSA/MasterCard accepted 

International customers call your local 
Tektronix office. 



RECONDITIONED 
TEKTRONIX INFORMATION 
DISPLAY PRODUCTS 

In the U.S., contact your local Tektronix 
Field Office for IDG Reconditioned 
Product availability and prices. 
Overseas customers call your Tektronix 
Sales Office. 
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TEK 



GMA200 

SERIES 



IMAGING 

DISPLAYS 





GMA 201 19" Ultra-High Resolu- 
tion Monochrome Analog Raster Display 

TYPICAL APPLICATIONS 




GMA 202 19" Ultra-High Resolu- 
tion Monochrome Anaiog Raster Display 

TYPICAL APPLICATIONS 




GMA 251 19" Ultra-High 

Resolution Digital Image Display 



TYPICAL APPLICATIONS 



• Document Retrieval 

• Architectural CAD 

• Gray Scale Imaging 

• Computer-Aided Publishing 

BENEFITS 

• Image Uniformity 

• High Reliability 

FEATURES 

• Ultra-High Addressability and Visual 
Resolution 

• Highly Stable Operation 

• Precision Landscape-Format Display 

• Over 3,000,000 Viewable Pixels 

The GMA 201 features a bright, stable, 
flicker-free 60 Hz refresh rate, 2048 
horizontal by 1536 vertical viewable pix- 
els, and a crisp, well-focused beam at all 
points on the screen. A high-bandwidth 
200-MHz amplifier affords maximum im- 
age fidelity while digitally-acyusted focus 
and astigmatism tracking provide crisp, 
stable displays, even in the corners. 

ORDERING INFORMATION 



GMA201 Monochrome Raster 
Display Monitor $3,950 

OPTIONS 

Option 23** — Cabinetry and CRT 
Bezel. + $870 

Option 30—64 kHz Horizontal Sync. NC 

Option 32 — 78 kHz Horizontal Sync. NC 

Option 38—75 Hz Vertical Sync. NC 



INTERNATIONAL POWER PLUG OPTIONS 

Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 

Option A4 — North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

** Option 23 includes a standard North 
American 115 V power plug. Option 23 is 
required to order A1-A5 power plugs. 

OPTIONAL ACCESSORY 
Service Manual — Order 070-5079-00 $130. 



• Medical Imaging 

• Reconnaissance 

• Computer-Aided Publishing 

• Document Retrieval 

BENEFITS 

• Small “Footprint” 

• High Reliability 

FEATURES 

• Ultra-High Addressability 

• Visual Resolution 1536x1536 

• Highly Stable Operation 

• Precision Page Format Display 

The GMA 202 features a bright, stable, 
flicker-free display with 1536 horizontal 
by 2048 vertical viewable pixels and 
comes fully equipped with all required in- 
ternal shielding. 

Our modular concept provide customers 
a wide range of displays while minimiz- 
ing costly modifications to incorporate 
additional displays with various limited 
performance ranges. 

ORDERING INFORMATION 

GMA202 Monochrome Raster 



Display Monitor. $3,950 

OPTIONS 

Option 01 — WB (P45) Phosphor with 
30% contrast enhancement filter. +$100 
Option 10 — Composite Video + $85 

Option 41 — 80 kHz-120 Hz interlace NC 
Option B1 — Service Manual. + $75 



INTERNATIONAL POWER PLUG OPTIONS 

Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3 — Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5 — Switzerland 220 V, 50 Hz. 

For further information, contact: 
Tektronix, Inc. 

P.O. Box 500, MS 46-943 
Beaverton, Oregon 97077 
or call: (503) 627-6868 
f800) 835-9433, ext. 6868 
TWX: 910-467-8708 
TLX: 151754 
FAX: 503-627-2670 



• Photogrammetry 

• Picture Archiving and 
Communication Systems (PACS) 

• Reconnaissance 

• Gray-Scale Imaging 

• Computer-Aided Publishing 

BENEFITS 

• Easy Interface 

• Image Update Speed 

FEATURES 

• 2048x1536 Pixel Display 

• 2048x2048 Pixel Frame Buffer 

• Scroll and Window Functions 

• 16-Bit Parallel Interface Operates at 
Up to 20 Mbyte/Sec 

• 0.2 Sec Display Update Time 

• 256 Levels of Gray-Scale 

The GMA 251 makes the benefits of high- 
resolution video available to the system 
builder. 

The frame buffer incorporates ultra fast 
circuits that allow the user to update the 
display as fast as 5 times a second. This 
frame buffer has a storage capacity of 
2048x2048x8 and, by scrolling the en- 
tire image can be displayed on the screen. 

ORDERING INFORMATION 

GMA251 Monochrome Digital 

Image Display. $16,250 

OPTIONS 

Option 01— WFi (P45) Phosphor with 
30% contrast enhancement filter. +$100 
Option B1 — Service Manual. +$150 

Interface Cards- Call for information on 
custom cards such as VME, AT, etc. 
INTERNATIONAL POWER PLUG OPTIONS 
Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3 — Australian 240 V, 50 Hz. 

Option A4 — North American 240 V, 60 Hz. 
Option A5 — Switxzerland 220 V, 50 Hz. 
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TPk' 600 


HIGH-RESOLUTION 


1 tZr\ SERIES 


DISPLAY MONITORS 



600 



Series Monitors 



General-Purpose, Economical X-Y 
Displays to Very High-Resolution X-Y 
and Raster Displays for Critical 
Applications 



606B Monitor 



TYPICAL APPLICATIONS 

• Ultrasound Multi-Imaging 

• High Density Graphics 

• Imaging For Scan conversion 

• Scanning Electron Microscopy 

BENEFITS 

• Ultra Sharp Images 

• Image Stability 

• High Reliability 

FEATURES 

• Uniform Resolution 

• Brightness Uniformity 

• Multi-Imaging Capability 



608 



Monitor 



TYPICAL APPLICATIONS 

• Spectrum analysis 

• IR Imaging 

• Mass Spectrometry 

• Ultrasound 



BENEFITS 

• Optimum Viewing Capability 

• High Ambient Viewing 

• Photographic Quality Images 

FEATURES 

• 70 fL Useable Brightness 

• High Clarity 

• Excellent Gray Scale 





608 Option 23 



620 



Monitor 



TYPICAL APPLICATIONS 

• Ultrasound 

• Logic Analyzers 

• Electronic Test Equpment 

• Network Analyzers 

BENEFITS 

• Economical Display 

• High Reliability 

FEATURES 

• Low Cost 

• Modular Packaging 

• Low Power Consumption 



KEY SPECIFICATIONS FOR X-Y DISPLAYS 





606B 


608 


620 


Spot Size* *’ 


0.08 mm (3.1 mils) 


0.26 mm (10 mils) 


<15 mil <25 mil at 
max drive 


Display Size 


8x10 cm 


9.8x12.2 cm 


10x12 cm 


Acceleration Potential 


5.5 kV 


22.5 kV 


12.0 kV 


Bandwidth. X-Y*2 


>3 MHz 


>5 MHz 


>2 MHz 


Bandwidth. Z*2 


5 MHz 


^10 MHz 


>5 MHz 


Rise Time 


<35 ns 


<35 ns 




Input R and C. X-Y*3 


1 Mfi ±1% or 50fi 
<47 pF 


1 MDs 
<60 pF 


1 Mn< 
<47 pF 


Input R and C. Z*3 


1 M or 5 Mfi 


1 Mfi <60 pF 


1 Mtl. <47 pF 


X-Y Phase Difference 


1 ° to > 500 kHz 


<1° to 1.5 MHz 


<1° dc to 500 kHz 


Recommended Source 
Impedance, X Y and Z 


<10 kn in 1MD pos. 


<10 kn 


<10 kfi 


Temperature Range 


0 to 50° C 


0 to +50“ C 


0 to -l50° C 


Power Requirements*^ 


75 W 


61 W 


See footnote*^ 


Included Accessories 




Lined external 
implosion shield 
(graticule) for 
adjustment purposes. 


Lined external 
implosion shield 
(graticule) for 
adjustment purposes 


Recommended 

Cameras 


C-30BR C-5C Opt. 01, 
C-7 Opt. 01 


C-5C Opt. 01. 
C-7 Opt. 01 
C-59A 


C-5C, C5-C Opt 01 
C-7 Opt. 01 



Measured at 0.5 ^lA, except for the 606A, measured at 0.1 ^lA. 

*2 Full spec would read: ''dc to . . .** appropriate figure. 

“< ” means "'paralleled by less than”. 

Line-voltage selector allows operation from 100, 110, 120, 200, 220, and 240 V (±10% on 
each range). 48 to 440 Hz (except the 624 which excludes 220 V). Number given shows Watt 
max at nominal line voltage. The 620's power requirements are 90 to 132 V ac; 48 to 440 
Hz, 22 W max, 0.2 A at 120 V ac, 60 Hz. 
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TPK' 600 
I cr\ SERIES 



HIGH-RESOLUTION 
DISPLAY MONITORS 



KEY SPECIFICATIONS 

634*1 634 Option 01 

Video Display 634LC 634LC Option 01 

Display Size (flat screen) 9 cmx12 cm 9x12 cm 

Resolution* i At least 1100 line 650 line 

Position Accuracy/Nonlinearity ^0.5% within 9 cm circle. 

s1% in corners. For Option 01: 1% 

within 90 mm circle. 2% at corners 

Brightness 515 cd/m^ (150 fL) max 

Brightness. Nonuniformity Less than ±10% 

Bandwidth 1-10 MHz std. (20 MHz video 

bandwidth available as Option 14.) 

Merged raster lines. 

Standard 634 accepts the line/field rate qf 625/50. Discrete line rates qf 675/60 through 1083/60 
can be accommodated using Option 15. Option 15 is factory calibrated at 1029/60. 



FEATURES BENEFITS 

• High Resolution • Picture Perfect Images 

• Excellent Gray Scale • Low Distortion Images 

• Full Screen Brightness Uniformity • High Stability 



ORDERING INFORMATION 

606B Monitor" $4,925 634 Monitor" $3,610 RECOMMENDED CAMERAS 

608 Monitor** $3,080 634LC Monitor** $2,510 See Instrumentation Documentation Devices 

620 Monitor** $1,710 section. 

C-5C Option 01, C-7 Option 01, C-59A. 



** Without handle feet or covers 




606B 


608 


620 


634 


634LC 


Description 


Price 


Option 01 












Internal Graticule 


NC 


Option 01 












Resolution of 800 Line Nominal. 650 Worst Case 


-$150 


Option 01 












Resolution of 800 Line Nominal. 650 Worst Case 


-$150 


Option 06 












UL 544 (Includes Handles, Feet and Covers) 


-FS135 


Option 06 












UL 544 (Includes Handles, Feet and Covers) 


-h$135 


Option 06 












UL 544 (Includes Handles, Feet and Covers) 


+$135 


Option 07 












Screwdriver Front Panel Controls 


+$30 


Option 09 












UL 544 Component Recognized 


NC 


Option 10 












25-Pin Remote Program Connector 


+$55 


Option 12 












GM (P7) Phosphor with Internal Graticule 


+$65 


Option 13 












Reverse Video 


+$85 


Option 14 












20 MHz Video Amplifier 


+$145 


Option 15 












Variable Line Rates 


+$280 


Option 15 












Variable Line Rates -f 20 MHz Video Amplifier 


+$600 


Option 16 












25-Pin Video Input 


+$55 


Option 20 






(6.31)* * 






AC Delete 


-$20 


Option 21 




✓ 








Full Differential Inputs 


+$60 


Option 22 












Extended Gain Range 


+$45 


Option 23 




(28)* * 


(6.28.31)* * 






Handle. Feet and Covers 


+$120 


Option 24 












Linearized Z-axis 


+$75 


Option 25 












TTL Blanking 


+ $75 


Option 25 












TTL Blanking 


+$50 


Option 28 


(6r’ 




(6.23.31)* * 






Covers Only 


+$90 


Option 29 












Metal Bezel 


+$75 


Option 31 












Delete all Rear BNC’s, DC Power Connector 
and AC Power Supply and Switch 


-$25 


Option 76 












GM (P7) Phosphor 


+$65 



* * Not available with these options 

Special pricing terms and conditions are available to qualified OEMs. Contact your local Tektronix representative for complete information. 




634/634LC Monitors 

TYPICAL APPLICATIONS 

• Multi-Imaging Cameras 

• Reconnaissance and Surveillance 

• Electron Microscopy 
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TCL/ VIDEO 
I L.r\ MONITOR 



DISPLAY 

PRODUCTS 




CHARACTERISTICS 

CRT 

CRT — 9-inch diagonal, 90° deflection angle. 
Resolution — ^600 lines. 

Phosphor— P4. 

ELECTRICAL 

Input Switchable Impedance— 10 kfi/75 fl. 
Output Impedance — 75 Q. 

Video Input (NTSC) — Composite 0.5 to 
2.0 V p-p. 

Sync Input— Negative. 

Power Requirements — 27 W typical. Input 
voltage selected by range switch: 100 to 120 
V ac standard, 220 to 240 V ac. Option Al. 
Line Frequency — 50 to 60 Hz. 

ENVIRONMENTAL 

Operating Temperature Range— 20 to 50 °C. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Height 


240 


9.5 


Width 


220 


8.3 


Depth 


246 


9.75 


Weight « 


kg 


lb 


Net 


5.9 


13.0 



ORDERING INFORMATION 

DX05 Video Monitor. $290 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al — Universal Euro 220 V, 50 Hz. 



NEW 



DX05 



Video Monitor 



TYPICAL APPLICATIONS 

• Closed-Circuit Teievision 

• Display For CCD Video Camera 
(C1001) 

• Dispiay For Digital Camera System 
(DCS) 

BENEFITS 

• General Purpose Monitor 

• Smail Size 

FEATURES 

• NTSC Format 

• Medium Resolution 

• Low Cost 



The DX05 is a nine-inch diagonal, 
desktop, black and white display video 
monitor. It is suitable for general purpose 
video applications requiring the NTSC 
format. 

The low cost of the DX05 makes it an 
easily affordable accessory. Its small size 
(8.3 X 9.5 in.) makes it especially suitable 
for applications with limited space. 

The loop-through video connection 
means it can be used in series with other 
video devices such as the HC01/HC02 
Video Copiers or the ClOOl CCD Video 
Camera. 
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TEK 



COMMUNICATIONS 

PRODUCTS 



Communications Products are quality instruments designed to 
test, time, measure, and monitor a variety of data communica- 
tions network, RF, and television signals. 

Communications Network Anaiyzers 

Tektronix Communications Network Analyzers division and LP- 
COM, a subsidiary of Tektronix, provide a full range of network 
communications testing solutions. The range of equipment in- 
cludes: metallic cable testers, fiber cable testers, LAN media 
and protocol analyzers, and telecommunications test systems. 

The network communications testing products are easy to use, 
portable, and rugged. The equipment is designed to help find 
and solve problems in the networks and reduce downtime. 

Tektronix now has a versatile, modular test system that offers 
extensive test and analysis for Iblecommunications and 
Datacommunications. The TC-2000 is a software-based product 
that can replace several expensive individual test products by 
a single compact package. 

Television 

The Television products division continues meeting customers’ 
needs for high-performance test, measurement, monitoring and 
synchronizing equipment. 

Tbk’s family of vectorscopes and waveform monitors offers more 
performance than ever before with the introduction of the 
1708R Video Measurement Set. This multi-function, multi-input 
measurement package enables precise evaluation of studio and 
transmission system performance. 

The VM700 Video Measurement Set now performs more than 
television transmission measurements for broadcasters. New 
added capabilities extend its use to testing and comparing 
equipment performance. 

The generator product line has grown rapidly over the last year. 
Responding to new customer demands and technological 
developments, Tbk introduces seven new generators: the 
TSG-170D Digital Composite NTSC Generator provides both 
digital and analog test signals and audio tone outputs; the 



CONTENTS 



Media Analyzer 65 

Metallic TDR Cable Testers 66 

Fiber Optic TDR Cabie Testers ... 68 
Communications Network 

Analyzers 70 

Telecommunications Test 

System 72 

Television 73 

Spectrum Analyzers 92 



TSG-422 Digital Component Generator provides all the test 
signals needed to operate, maintain and evaluate 4:2:2 digital 
equipment; the TPG-625 PAL Tbst Pattern Generator performs 
a comprehensive visual check of both the monochrome and col- 
or aspects of color monitor and television receiver performance; 
and the TSG-100 Tbst Signal Generator provides a low-cost NTSC 
test signal generator for maintenance and alignment of video 
equipment in most television environments. With the addition 
of the ECO-170A Synchronous Changeover Unit and the new 
high performance SPG-271 PAL Sync Generator, Tbk now of- 
fers a PAL Master Sync System. 

Designed for the developing world of high definition television, 
the 1730 HD High Definition Waveform Monitor provides the 
necessary bandwidth to test, evaluate and operate HDTV 
equipment. 

Virtually every m^yor television facility in the world uses 
Tektronix television products. This year, Tektronix won its se- 
cond Emmy from the National Academy of Television Arts and 
Sciences for its technical contributions. 

Spectrum Analyzers 

The Frequency Domain Instruments (FDI) Division continues 
to provide communication solutions with microwave and 
VHF/UHF spectrum analyzers, software, and waveguide mix- 
ers and components. In addition, Tbk offers new spectrum 
analyzers: the 3052 Digital Spectrum Analyzer and the 2630 
Fourier Analyzer. 

The new 3052 ’s hundred-fold speed improvement over conven- 
tional FFT techniques solves difficult measurement and analysis 
problems in communications, radar ATE and monitoring, high 
throughput automated testing, and signal processing. The new 
2630 provides complete spectrum, network, and waveform 
analysis from dc to 20 kHz. 

MM 1C applications are met with the TPAK and new TPAK Seies 
of MMIC Hermitic Packages. These offerings provide high per- 
formance in a low-cost, surface-mountable MMIC package. 
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COMMUNICATIONS PRODUCTS 




NETWORK COMM TEST 



TEK 



NETWORK COMMUNICATIONS 
TESTING PRODUCTS 




Fiber Cable, Metallic Cable, LAN, Telecommunications and Data Communications Testing Equipment. 



CONTENTS 

LAN Media Testing 
TMA802 Media Analyzer .... 
Metallic Cable Testing 
1502B High Resolution MTDR 
1503B General Purpose MTDR 
Fiber Cable Testing 

OF150 Multimode OTDR 

OF235 Singlemode OTDR . . . 
OF192 Bandwidth Test Set . . . 
Data Communications Testing 

834 Protocol Analyzer 

835 Protocol Analyzer 

836 Protocol Analyzer 

Telecommunications Testing 

TC-2000 PCM/BERT Tester . . . 



TC-2000 Protocol Analyzer 

TC-2000 TIMS Tester 

TC-2000 Signaling Tester . 
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70 
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If your testing needs include fiber cable, 
metallic cable, data communications or 
telecommunications, Tektronix offers a 
wide selection of networking communica- 
tions test equipment to find and solve 
your problems. 

Tektronix has the equipment to test the 
physical media of your communications 
network. The 1500B Series MTDRs can 
check your metallic cable for opens, 
shorts, crimps and other cable faults. The 
OF150 and OF235 OTDRs give you the 
ability to check fiber cables for breaks, 
.splice loss, end-to-end loss, and to per- 
form distance measurements. With the 
OF192 you can measure bandwidth of 
multimode fiber and make loss 
measurements. 



For testing data integrity on the physical 
media, Tbk offers the TC-2000, an in- 
tegrated telecommunications test system 
for PCM/BERT testing, protocol testing, 
LAN protocol testing, TIMS testing and 
signal testing. Tbk also offers the 830 
Series Protocol Analyzers for field service 
data communications troubleshooting 
and the TMA802 for LAN media testing. 

The following pages include descriptions 
and ordering information for Tektronix 
Network Communications Tbsting prod- 
ucts that are ideal for installation and 
maintenance of cabling and communica- 
tions systems. The products are easy to 
use, portable and reliable— tools to get the 
job done. 
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TEK 



LAN 

MEDIA TESTING 



TMA802 




TMA802 Media Analyzer 

TYPICAL APPLICATIONS 

• Coax or Twisted Pair LAN Network 
Testing 

• Nonintrusive Monitoring of Network 
Traffic Load 

• Ethernet, Cheapernet, Starlan, 
Broadband and Token Ring 

• Use with 50 MHz Scope to View the 
Network 

BENEFITS 

• Applications for Multiple Networks 

• Affordable 

FEATURES 

• Easy to use 

• Quick and Accurate 

• Reports Distance to Fault in feet or 
meters 

• Measures Round Trip Propagation 
Delay in ns 

• Portable (8 lbs), Battery-Powered 

LAN Testing with the TMA802 Media 
Analyzer 

The TMA802 monitors the data traffic 
load and uses TDR techniques to check 
the physical condition of the cable. The 
TMA802 is designed to test LANs com- 
patible with the IEEE 802 standards. (Op- 
tional interfaces support testing of LANs 
in use today.) 

The TMA802 is a comprehensive LAN 
media analyzer with three modes of 
operation: Standalone, scope, and 
monitor mode. 



Standalone Mode 

Standalone mode provides a quick and 
easy means to pinpoint the location of 
any major fault that can disrupt the net- 
work. Simply set the proper impedance 
value, the velocity of propagation value, 
connect the cable to be tested, and press 
the Test button. 

In Standalone mode the TMA802 reports 
the test results in plain English via its 
16-character LCD. For example: 

“OK to 500 M“ 

“OPEN 1640 ft” 

“SHORT 615 ft” 

Scope Mode 

When a more detailed inspection of the 
network is needed, the TMA802 can be 
coupled with an oscilloscope. This com- 
bination provides an accurate and de- 
tailed view of the entire network, show- 
ing locations of transceivers, terminators, 
and faults. 

The TMA802 is designed to work with the 
low-cost Tektronix 2225 or industry stan- 
dard 2465 Oscilloscope. It will also 
operate with other oscilloscopes that 
have a minimum 50 MHz bandwidth. 
Physical adapters are available to mate 
the TMA802 into an-easy-to transport 
single system with 2200 or 2400 Series 
oscilloscopes. 

Monitor Mode 

The TMA802 provides a direct indication 
of network utilization independent of the 
protocol or vendor that is generating the 
traffic. Network traffic is monitored 
without disturbing the network (nonin- 
trusive test) so it can be left on the net- 
work to monitor indefinitely. Network 



utilization is reported as a percentage of 
the network bandwidth being used: 

• Over the last two seconds 

• Over the last minute 

• Since the instrument was last reset 

CHARACTERISTICS 

ELECTRICAL 

Pulse Width— 15. 150, 1100, 3700 ns. 

Pulse Amplitude 2 V. 

Output Impedance — 50, 75, 100, 150 Q. 
Accuracy — ±4 ft to 1000 ft. 

ENVIRONMENTAL 

Temperature— Operating: -20 to +50°C. 
Nonoperating: -30 to -i-60°C. 

Altitude— Operating: 15,000 ft. Nonoperating: 
50,000 ft. 

Humidity — 90% noncondensing. 

EMI— FCC Part 15, Subpart J, Class A, VDE 
0871, Class B. 

BATTERY 

Can operate indefinitely from its charger. 
Operating— 3 hours. 

Charging — 5 hours to full charge. 

Type — Sealed lead-acid, 2.6 amp/hr.. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


250 


9.8 


Height 


90.0 


3.5 


Depth 


403 


15.8 


Weight 


kg 


lb 


Net 


3.7 


8.1 



ORDERING INFORMATION 



TMA802 Media Analyzer. $2,495 

Includes: Four BNC terminators, 50 0 
(011-0141-00), 75 0 (011-0142-00), 100 Q 
(011-0143-00), 150 0(011-0144-00), 16 ft BNC- 
to-BNC 50 0 cable (174-0533-00), U.S. Battery 
charger (119-2731-00), Operator’s Manual 
(070-6273-00), carrying strap (346-0245-00). 
(Selection of one network kit (Option 01, 02, 
or 03) is included at no charge. Additional net- 
work kits may be ordered by part number for 
a charge. 

INTERNATIONAL BATTERY CHARGERS 

Option 1C — Universal Euro 220 V, 50 Hz 
Option 2C— UK 240 V, 50 Hz 
Option 4C — Canada 115 V, 60 Hz 



OPTIONAL ACCESSORIES 



Scope Connector/Cable Kit — 

Opion 01 (016-0912-00). $50 

Ethernet/Cheapernet Network 
Kit— Option 02 (016-0913-00). $75 

Map Broadband Network Kit — 

Option 03 (016-0911-00). $75 

Starlan Network Kit (TBA). 

IBM Token Ring Network Kit** 

C7 Scope Camera— With flash. $610 

2200 Series — Physical Adapter 

Kit. Order 014-0066-00. $60 

2400 Series — Physical Adapter 

Kit. Order 014-0067-00. $60 

Carrying Case — Order 

016-0817-00. $80 



Contact your local sales representative. 
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TdU' METALLIC TDR 
I Ll r\ CABLE TESTERS 



1502/ 

1503B 




1502B/1503B Metallic TDR Cable Testers 



TYPICAL APPLICATIONS 


FEATURES 


• Telephony 


• Easy to Use 


• Computer/LAN 


• Information Screens 


• CATV 


• High Contrast LCD 


• Power Company Field Testing 


• Portable 


• Communications Providers 


• Waveform Storage 


• Cable Manufacturing Tests 


• PC Controllable 


• Third Party Maintenance 


• Optional Chart Recorder 


• Airline Maintenance/Testing 


• Optional Battery Pack 



Time Domain Reflectometry (TDR) 

The portable, rugged 1502B and 1503B 
TDR Cable Testers are portable 
maintenance tools that are simple to 
operate and will test most dual conduc- 
tor metallic cable under virtually any 
condition. The 1500B Series uses TDR to 
identify and locate cable faults. When the 
tester is connected to the line to be tested 
it sends out electrical pulses that are 
reflected back to the tester by impedance 
changes in the cable. The 1500B Series 
TDRs display impedance changes in the 
cable as a function of distance. Moving 
the cursor to the displayed fault produces 
an on-screen readout of distance to the 
fault. 



Typical Cable Measurements 

• Distance to faults 

• Cable propagation velocity 

• Loss and load mismatch 

• Quantification of damage from 
opens, shorts, frays, crimps and 
water 

• Faulty taps and unterminated lines 
in LAN and CATV environments 

• Stripline and cable impedance 

• Characterizing LAN installations 

1502B High Resolution MTDR 

The 1502B transmits 200 ps rise time step 
pulses down the cable under test. The 
reflected energy is displayed on the LCD 
and the type of fault can then be deter- 
mined by the user. When testing 50 ohm 



cable with a velocity of propagation equal 
to 0.66, the 1502B Metallic TDR allows 
the determination of 0.5 ohm cable faults. 
Multiple faults as close together as 0.8 of 
an inch can be resolved. 

The 1502B has a menu selectable ohms- 
at-cursor function that allows direct 
readout of impedances. The 1502B is 
matched to 50 ohm cables, but may be 
used on others by ac^usting the front 
panel vertical scale control or using op- 
tional impedance adapters. 

The 1502B has a range of 2000 feet and 
is the best MTDR for high resolution fault 
location on short lengths of cable. 

1503B General Purpose MTDR 

The 1503B MTDR provides high-energy, 
1/2-sine shaped pulses for testing long 
cable runs. The 1503B has 2, 10, 100 and 
1000 nanosecond pulse widths. Use of the 
2 ns pulse width results in determination 
of multiple faults as close together as one 
foot. Cable impedances of 50, 75, 93, and 
125 ohms are selectable at the front 
panel. The 1503B is input protected to 
400 volts. 

The 1503B has a range of 50,000 feet and 
is the best metallic TDR for general pur- 
pose applications. 

1503B Option 06 for Ethernet Testing 

The 1503B with Option 06 allows TDR 
testing of an active Ethernet bus. Tbsts 
are provided for detecting transceivers 
that ignore the collision signal (babbling 
transceivers) and transceivers that ignore 
the carrier sense signal. 

Menu Selections 

The 1502B and 1503B offer a variety of 
parameters and information that can be ac- 
cessed using menus. The main menu allows 
you to access: Help Screens; Velocity of 
Propagation Values; Impedances of Dif- 
ferent Cables; Instrument/Front Panel Con- 
figurations; and Instrument Diagnostics. 

YT1 Cart Recorder 

For permanent records of cable tests, the 
Option 04 (YTl) chart recorder is available 
for both the 1502B and 1503B. 



Cursor 

Dis+ance/Div . - . 
Vertical Scale.. 
VP 


.. 10 ft/div 
.. 4.00 dB 


Noise Filter.... 


. . 1 av3 


Power 




Pulse Width.... 


. . 10 ns 


impedance 


.. 50 Q 



1503B YTl Chart Recording. 
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Difference Trace 
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TCU' metallic TDR 
I Ll r\ CABLE TESTERS 



1502B/ 

1503B 



CHARACTERISTICS 

1502B METALLIC 
TDR CABLE TESTER 
Test Signal — Step rise_/~ . 

Amplitude— 3(K) mV nominal into 50 ft load. 
System Risetime— 200 ps (1.15 in./2.92 cm). 
Output Impedance — 50 ohms ±1%. 
Electrostatic Discharge Protection— 

1 kV/500 pF capacitor/ 1 k resistance. 

DC Input Protection— ±1 A. 

Maximum Range — 2,000 ft/625 meters. 
Distance Readout Resolution — 0.004 ftAl.OOl m. 
Noise Filtering — 1 to 128 averages. 

Vertical Scale — 0.5 to 500 mp/div. 

Dist/Div — 0.1 to 200 ft/div; 0.025 to 50 m/div. 
Environmental — Meets capabilities of a Type 
III, Class 3, Style C instrument (except EMI 
where it meets FCC: Part 15, 3, A, and VDE: 
0871, Class B) as perscribed by M1L-T-28800D. 

1503B METALLIC 
TDR CABLE TESTER 
Test Signal — sine. 

Amplitude — Terminated: -2.5 V. Untermin- 
ated: -5.0 V. 

Pulsewidths — 2, 10, 100, 1000 nsec. 

Output Impedance— 50, 75, 93, 125 ft. 
Input Protection — ±400 V (dc + peak ac). 
Maximum Range — 50,000 ft/15,360 meters. 
Distance Readout Resolution — 0.04 ft^O.Ol m. 
Noise Filtering — 1 to 128 averages. 

Vertical Scale— 0 to 63.75 dB Gain. 
Dist/Div— 1 to 5000 ft/div; 0.25 to 1000 m/div. 
Environmental — Meets capabilities of a TVpe 
111, Class 3, Style C instrument (except EMI 
where it meets FCC: Part 15, 3, A, and VDE: 
0871, Class B) as prescribed by MIL-T-28800D. 




COMMON 

CHARACTERISTICS 

The following characteristics are common to 
both the 1502B and 1503B. 

POWER REQUIREMENTS 

AC Power — Line Voltage: 115 V ac (90 to 132 
V ac) and 230 V ac (180 to 250 V ac). Line Fre- 
quency: 45 to 440 Hz. 

DC Power— Battery Pack Operation (Option 
03): At least 5 hours (15 to 25 °C charge and 
discharge temperature), no chart recordings. 
At least four hours, including 20 chart 
recordings. 

Full Charge Time — 20 hours maximum. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width (w/handle) 


315 


12.4 


Width (w/o handle) 


300 


11.8 


Height 


127 


5.0 


Depth (handle 
extended) 


475 


18.7 


Depth (handle not 
extended) 


419 


16.5 


Weight » 


kg 


lb 


Net (w/front cover and 
accessories) 


8.2 


21 


Net (w/o front cover or 
accessories) 


7.3 


15 


Domestic Shipping 
(complete) * 


11.1 


27 


Export Shipping 
(complete) * 


16.3 


42 



ORDERING INFORMATION 

1502B Metallic TDR S5.870 

Includes: AC power cord; 50 ft BNC terminator 
(011-0123-00); Precision 50 ft cable 
(012-0482-00); Female- to- female BNC connec- 
tor (103-0028-00); Spare fuse; operator’s 
manual (070-6266-00). 

1503B Metallic TDR $4,600 

Includes: AC power cord, 50 ft BNC terminator 
(011-0123-00); Precision 50 ft cable 
(012-0482-00); Spare fuse; 9 ft BNC-to-clip lead 
cable (012-0671-02); Operator’s manual 



(070-6268-00). 

OPTIONS 

Option 03— Battery Pack +S175 

Option 04 — YTl Chart Reconier ± $950 
Option 05 — Metric Version NC 

Option 06 — Ethernet Testing 
(1503Bonly) +$250 



INTERNATIONAL POWER PLUG OPTIONS 

Option A1 — Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V. 50 Hz 
Option A3 — Australian 240 V, 50 Hz 
Option A4 — North American 240 V, 60 Hz 
Option A5 — Switzerland 220 V, 50 Hz. 



OPTIONAL ACCESSORIES 
(1502B/1503B) 

Battery Pack— Order 016-0813-00.*» $300 



YTl Chart Recorder— $1,195 

Chart Paper— 

(1 roll) Order (K)6-7647-00. $4 

(25 rolls) Order 006-7677-00. $140 

(100 rolls) Order 006-7681-00. $520 

Terminator — 75 ft BNC. 

Order 011-0102-00 $19.25 

(1502B only) 



Service Manual — Order 070-6267-(X). 
Contact your local sales representative. 



Adapters — 

(Direct Current) Order 015-0327-00. $280 

(50/125 ft)** Order 017-0090-00. $210 

(50/75 ft)** Order 017-0091-00. $210 

(50/93 ft)** Order 017-0092-00. $210 

Connectors — 

BNC female-to-BNC male. 

Order 103-0045-00. $8.50 

BNC female-to-clip lead.s. 

Order 013-0076-00. $40 

BNC female-to-dual banana plug. 

Order 103-0090-00. $10 

BNC female-to-F male. 

Order 103-0158-00. $5 

BNC male-to-N female. 

Order 103-0058-00. $9.25 

BNC male-to-UHF female. 

Order 103-0032-00. $6.50 

BNC male-to-dual binding post. 

Order 103-0035-00. $18.25 

(GR-to-BNC male) 

Order 017-0064-00. $100 

(GR-to-BNC female) 

Order 017-0063-00. $55 

(1503B only) 

Service Manual — Order 

070-6269-00. $100 

Isolation Network — Order 

013-0169-00. $275 

Connectors — 

BNC female-to-clip leads. 

Order 013-0076-00. $40 

BNC male-to-female. 

Order 103-0058-00. $9.25 

BNC female-to-dual banana plug. 

Order 103-0090-00. $10 

BNC male-to-dual binding post. 

Order 103-0035-00. $18.25 

BNC male-to-BNC male. 

Order 103-0029-00. $10 

BNC female-to-UHF male. 

Order 103-(K)15-00. $6 

BNC female-to-UHF female. 

Order 103-0032-00. $6.50 

BNC female-to-type F male. 

Order 103-0158-00. $5 



** Should Iw punhused with the folio iviug con- 
nectors: BNC female-to-GR 017-0063-00; 
BNC rnale-to-GR 017-0064-00. 
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Td L/ PORTABLE FIBER OPTIC 
I L. r\ CABLE TESTING 



OF150 

OF235 




OTDRs 

Fiber Optic Cable Testers 



TYPICAL APPLICATIONS 

• Fault Location 

• Splice Loss Measurements 

• End-to-End Loss Measurements 

• Distance Measurements 

FEATURES 

• Easy to Use 

• Rugged and Portable 

• Quick, Accurate Measurements 

• Reliable 

• Meets Military Specifications 

• LCD Readout 

Optical Time Domain Reflectometry 

The Tektronix OF150 and OF235 CTTDRs 
use optical time domain reflectometry 
principles. The OTDRs launch pulses of 
energy into the fiber under test and 
monitor the reflected energy, which is af- 
fected by fiber characteristics such as 
scattering, absorption, reflections and 
fiber defects. The reflected energy is 
displayed on a CRT as a function of 
distance, permitting fiber characteristics 
to be analyzed. 



OF150 



Multimode OTDR 



TYPICAL APPLICATIONS 

• 850 nm Wavelength Measurement 

• LAN Testing 



FEATURES 

• 29 dB Measurement Range 

• 8 M Loss Measurement Deadzone 

• 2 cm Data Point Spacing 



The OF150 OTDR will quickly and easily 
measure signal loss and breaks on 
multimode fiber. The OF150 has single- 
function manual dials that are fast to use 
and easy to control. The built-in CRT 
displays sharp, well defined traces and is 
uncluttered with distance and loss 
measurements, which are displayed on a 
large format LCD. 

The OF150 OTDR lets you see the fiber in 
detail. The measurement range is 29 dB, 
and 2 cm data point spacing allows 
precise location of the fiber features. The 
small dead zone allows you to make loss 
measurements within 8 meters and locate 
faults within 3 meters of a mechanical 
interface. 

The OF150 OTDR can be used in virtual- 
ly any environment. It has no fan and can 
withstand 95% humidity. It is portable 
with a single handle for carrying ease and 
can operate from a 12 V DC vehicle 
system, an external battery pack or AC 
line voltage. 



ORDERING INFORMATION 

OF150 Fiber Optic Time Domain 
Reflectometer (specify connector). $13,500 
Option 01— XYl Output Module. +$300 
Option 04 — Chart Recorder. +$1,050 

Option 20— AT&T Biconic Connector. NC 
Option 22 — FC Connector. NC 

Option 23 — SMA Connector. NC 

Option 26— ST Connector. NC 

Option 27— Deutsch Connector. ^ 



OF235 

Singlemode Dual Wavelength OTDR 

FEATURES 

• 1300/1550 nm Wavelengths 
(Switchable) 

• 1m Resolution 

• 0.01% Distance Measurement 
Accuracy 

• GPIB 

The OF235 OTDR features switchable 
lasers for .single mode fiber testing at the 
1300/1550 nm wavelengths. With the 
OF235, quantitative and calibrated 
measurements can be made quickly, easi- 
ly and reliably. Distance measurements 
can be made to within one meter resolu- 
tion and 0.01% measurement accuracy. 
For splice loss measurements, the OP235’s 
automatic mode allows for quick approx- 
imations and the Tbk developed Slope-Fit 
Control facilitates fast and repeatable 
measurements. 

OF235 Optional Waveform Storage and 
Analysis 

The OF235 allows storage of 400 wave- 
forms in the optional EFMIOI memory 
module. In cory unction with the EFMIOI, 
an optional PC software package, the 
Fiber Optic Cable Manager (FOCMAN) 
allows data storage, waveform com- 
parisons and analysis in a PC, and upload 
of waveforms back to the OF235. The 
FOCMAN software package also enables 
remote testing capabilities. 
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TCI/ PORTABLE FIBER OPTIC 
I Ll r\ CABLE TESTING 



OF192 



ORDERING INFORMATION 



OF235 Fiber Optic Time Domain 
Reflectometer. (Diamond 3.5 
connector) S 2 7, 000 

Option 01— XYl Output Module. +$300 

Option 02— EFMIOI Waveform 
Storage Module. + $950 

Option 03-FOCMAN PC Software 
Package. +$595 

Option 04— Chart Recorder. +$1,050 

Option 07 — Delete 1550 nm Laser. - $8,000 
Option 08— Delete 1300 nm Laser. - $3,000 
Option 12 — 17 m Short Pulse. NC 

Option 20— AT&T Biconic Connector. NC 

Option 22— FC Connector. NC 

Option 23— NEC-D4 Connector. NC 

Option 24— Diamond 2.5 Connector. NC 

Option 25— Radial Connector. NC 

Cable Assemblies — 

(Diamond 3.5 to AT&T Biconic) 

Order 175-9708-00. $600 

(Diamond to FC) Order 175-9707-00. $560 

(Diamond to Diamond) 

Order 175-9695-00. $600 



INTERNATIONAL POWER PLUG OPTIONS 

Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UL 240 V, 50 Hz. 

Option A3— Australian 240 v, 60 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A 5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 



(OF150, OF235) 

Chart Recorder — 016-0506-07. $1,200 

Chart Paper— 

(one roll) 006-3618-00 $12 

(25 rolls) 006-3618-01 $245 

(100 rolls) 006-3618-02 $1,000 

XYl — Output Module. $350 

Receptacle Connector, Optical — 

(Deutsch) Ten each. 013-0207-02. $480 

Accessory Kit— Deutsch Txils 
and Plugs. 015-0474-00. $900 

Sun Visor— 016-0653-00. $35 

C-5C— Camera. $495 

C-7— Camera. $610 

Cases — 

(Transit) Order 016-0658-00. $795 

(Soft) Order 016-0659-00. $ 140 





OF192 

Multimode Bandwidth Test Set 



FEATURES 

• 825/850/1300 nm Wavelengths 

• 40 dB Measurement Range 

• 1.45 GHz Frequency Range 

• GPIB 

The OF192 is a portable, rugged two-unit 
test set that measures the bandwidth and 
loss of multimode optical fibers. Use the 
OF192 to test your fiber for upgrading to 
higher speeds. In the automatic mode, the 
OF192 tests fiber bandwidths of up to 
1.450 GHz in a total measurement time 
of ten seconds. Bandwidth testing 
capability is extended in the OF192 with 
it’s Gaussian curve-fitting mode. The 
OF192 is also capable of functioning as a 
Loss Tbst Set, making loss measurements 
to within +1.5 dB. 




ORDERING INFORMATION 

OF192 Fiber Optic Bandwidth 
Test set. $32,000 

Includes: Two AC power cords (161-0118-00); 
Two calibration cables; AT&T connector 
(174-0043-00); Diamond 3.5 connector 
(174-0045-00); FC connector (174-0047-00); 
Operator Manual (062-8337-00). 

OPTIONS 



Option 05 — 850 nm Transmit 






Module. 


+ $3,000 


Option 06—825 nm Transmit 






Module. 


+ 83,000 


Option 07 — 1300 nm Transmit 






Module. 


+ $7,500 


Option 20— AT&T Biconic Connector. 


NC 


Option 21 — Diamond 3.5 Connector. 


NC 


Option 22 — FC Connector. 




NC 



INTERNATIONAL POWER PLUG OPTIONS 

Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A4 — Australian 240 V, 50 Hz. 
Option A5 — North American 240 V, 60 Hz. 
Option A6— Switzerland 220 V, 50 Hz. 



69 








I l_ r\ COMMUNICATIONS ANALYZERS 



834 / 

835/836 




oou Series Programmable 
Communications Analyzers 



TYPICAL APPLICATIONS 

• Simulation 

• Monitoring 

• BERT Testing 

BENEFITS 

• Wide Range of Applications 

• Reliable 

• Adaptable to Custom and Future 
Needs 

• Lab or Field Use 

• Three-year Warranty 

FEATURES 

• Easy to Operate 

• Lightweight, Rugged and Portable 

• 25 Software Application Packs 
Serving a Full Range of Protocols 

• Multiple Interfaces 

• Fully Programmable 

Data Communications Testing 

The 830 Series of Data Communications 
Protocol Analyzers are designed to help 
find and solve problems with communica- 
tion protocols and interfaces. These ad- 
vanced diagnostic tools plug into serial 
data communication cables and connec- 
tors. Once in place they can monitor data 
or actively simulate the behavior of one 
type of device to enable you to verify the 
performance of another device. The 830 
Series lets you control parameters like 
baud rate, link protocol and transmission 
code so the analyzers can be made com- 
patible wth practically any device or net- 
work you might want to test. 



834/835/836 Protocol Analyzers 

• Triggering capability 

• 834/835 Tbst up to 19. 2K baud 

• Supports async, HDLC/X.25, 
SDLC/SNA, BISYNC and other 
protocols. 

835/836 Protocol Analyzers 

• Battery backed RAM 

• Supports library and memory packs 

• Extended capture buffer 

• Upload/download capabilities 

• 835 Upgradeable to 836 

836 Protocol Analyzer 

• Tbsts up to 72K full duplex all modes 
and 144K half duplex monitor mode 

• Multiple triggers 

• Data compression (HDLC) 

Modes of Operation 
Monitor 

The 830 Series monitors and records ac- 
tivity occurring on the interface without 
interfering with data transmission. Trig- 
gering capability allows selective capture 
of data. 

DCE Simulation 

In this mode the 830 Series functions as 
DCE equipment for testing of DTE equip- 
ment. Messages can be sent and received 
for testing the DTE equipment. The se- 
quence of events can be controlled by a 
user-developed program or from tests 
stored in the optional ROM packs. 

DTE Simulation 

Operation in this mode is similar to DCE 
simulation, except the test is initiated 
from the DTE (830 Series) to the DCE 
equipment. 

BERT Mode 

The 830 Series performs bit and block 



error rate testing using the 511-bit CCITT 
Standard pseudo-random pattern. Addi- 
tional patterns and testing capabilities are 
available with 830R03 and 830R03B ROM 
packs. 

Software Application Packs 

Tektronix has developed a series of soft- 
ware applications ROM packs that both 
extend and automate the capabilities of 
the 830 Series. Software power allows the 
user to quickly adapt the 830 Series to the 
protocol or type of test needed, and with 
a minimum of steps, run extensive tests 
and find problems quickly and easily. 

The 835 and 836 support use of the 
library and memory packs. These packs 
include combinations of software for a 
wide range of applications. 

Programming for Solutions 

The 830 Series in combination with ROM 
packs gives access to over 40 program- 
ming instructions. The instructions are 
easy to use and allow full programming 
flexibility to meet specific and unusual 
network testing needs. The testing needs 
may include network trouble shooting, 
preventative maintenance, engineering 
R&D and manufacturing quality 
assurance (QA). 

Interface Adapters 

The 830 Series is adaptable to many dif- 
ferent interfaces. Tektronix supports the 
RS-232, current loop, RS-449, MIL-STD- 
188C, two-wire direct, V.35 and X.21 
physical interfaces. Tektronix also offers 
a TVi -state break -out-box. 

836TV Television Production Protocol 
Analyzer Package 

The 836TV Analyzer package is designed 
for installing, testing and maintaining 
equipment using the EBU/SMPTE inter- 
face. The 836TV provides interactive 
simulation of the controllers and 
tributaries on the EBU/SMPTE bus. The 
836TV package includes the: 836, 836L18 
ROM pack, A6746 interface adapter and 
carrying case. 
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TC L/ data communications 

I Lir\ ANALYZERS 



834 / 

835/836 



ORDERING INFORMATION 

836 Programmable Data 
Communications Analyzer $3,495 

835 Programmable Data 
Communications Analyzer $2,750 

834 Programmable Data 
Communications Analyzer $1,995 

INTERFACE OPTIONS 

Option 02 — Current Loop Interface. + $400 
Option 03— RS-449 (RS-422/RS-423) 
Interface. $400 

Option 04— MIL-STD-188C Interface. + $400 
Option 05— Two-Wire Direct Interface. + $400 
Option 06 — V.35 Interface. + $400 

Option 09— X.21 Physical Interface. + $400 
SPECIAL PACKAGES AND APPLICATIONS 
835BS Bisynchronous/SDLC/SNA 
Package $3,260 

Includes: 835; 830L02; Software; Case. 
835SL Selection Package $3,550 

Includes: 835; 830L03; Software; Case. 
835PR PARS/IPARS Package $2,980 

Includes: 835; 830R07; Case. 

836DV Development Package $4,205 

Includes: 836; 830M09; Software; Case 
836CL Current Loop Package $3,975 

Includes: 836; 02 Current I.oop Interface; Case. 

TV ANALYZERS 
836TV Television Production 
Protocol Analyzer $4,405 

Includes: 836; 836L18; A6746; case. 

836L18 Television Production 
Library Pack $430 

Includes: TV software (Ampex, Sony BVU-800/ 
BVH-2000, GVG 100/300, EBU/SMPTE). 
A6746 EBU/SMPTE Bus Interface $400 




ROM PACKS 

830RDA— ROM Development Aid $150 
830R01— Asynchronous ROM Pack $150 
834R02A — Bisynchronous (EBCDIC) 

ROM Pack $150 

830R02B— Bisynchronous ROM Pack $250 
830R03— Link Test ROM Pack $150 

830R03B— Link + Async ROM Pack $250 
834R04— HDLC/X.25 ROM Pack $150 

834R05— Extended Instruction 
ROM Pack $70 



834R06— Bisynchronous (ASCII) 
ROM Pack 


$150 


830R07— PARS/IPARS ROM Pack 


$150 


830R 10— SDLC/SNA (FID2) 
ROM Pack 


$150 


830R10B— SNA (FID2) ROM Pack 


$250 


834R11 — Extended Monitor 
ROM Pack 


$150 


830R13— SDLC/SNA (FID3) 
ROM Pack 


$150 


830R31— Multipurpose ROM Pack 


$250 



LIBRARY PACKS (835/836 only) 



The library and memory packs may be 
specified to contain one software option for 



each 16K ROM bank. 






Product 


Memory 


Banks 


Price 


830L01 


32K 


2 


$120 


830L02 


64K 


4 


$170 


830L03 


128K 


8 


$200 


830L30- 


—IBM Solutions Library Pack 


$550 


MEMORY PACKS (835/836 only) 


Product 


RAM Banks 


ROM Banks 


Price 


830M07 


48K 3 




$325 


830M08 


48K 3 


16K 1 


$390 


830M09 


48K 3 


64K 4 


$500 



SOFTWARE OPTIONS 
(Memory & Library Packs) 

Option 01— 830S01 Asynchronous. +$65 
Option 02 — 830S02 Bisync 
(EBCDIC). +$65 

Option 2B — 830S2B Bisynchronous. +$105 
Option 03— 830S03 Link Test. + $65 

Option 3B — 830S3B Link and Async. + $105 
Option 04— 830S04 HDLC/X.25. + $65 

Option 06— 830S06 Bisync (ASCII). + $65 

Option 10— 830S10 SDLC/SNA 
(FID2). + $65 

Option OB— 830S0B SNA(FID2). + $105 

Option 11— 830S11 Extended 
Monitor. + $65 

Option 13— 830S13 SDLC/SNA 
(FID3). + $65 

Option lA— 830SDA ROM 
Development Aid. +$65 

Option 2A — 830SDA with 
Option 01. +$65 

Option 31— 830S31 Multipurpose. +$105 
TV SOFTWARE OPTIONS 
Option 19— Ampex VPR3/VPR6. + $65 

Option 20 — Sony 

BVU-800/BVU-2000. + $65 

Option 21— GVG 100/300. + $65 

Option 22— EBU/SMPTE (ESbus). + $65 

INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— Australian 240 V, 50 Hz 
Option A4— North American 240 V, 60 Hz 
Option A5 — Switzerland 220 V, 50 Hz 



OPTIONAL ACCESSORIES 
Service Manual— Order 070-5600-00 $100 



Carrying Case — Order 016-0672-00 $85 

Large Carrying Case — 

Order 016-0812-00 $110 

Ribbon “T” Cable- 

Order 175-7176-00. $95 

RS-232 V.24 Tri-State Break-Out 
Box— Order A6743 $265 

Interface Adaptors — 

RS-449 Interface. Order A6741 $400 

Two-Wire. Order A6742 $400 

V.35. Order A6744 $400 

Current Loop. Order 015-0361-00 $480 

X.21. Physical Interface. 

Order A6747 $400 



New accessories are continually being intro- 
duced. Please check with Sales Engineers at 
the local Sales Offices. 

ADDITIONAL INFORMATION 

830 Series Brochure— Request 22-W-5910 
830 Series Selection Guide — Request 
22-W-5901 

Essentials of Data Communications — 
Request 062-8101-00 

Getting Started with Your Data Communi- 
cations Analyzers— Request 22-W-6243 

A variety of training accessories are also 
available including workbooks, videotapes, etc. 
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TCL/ TELECOMMUNICATIONS 
I C r\ TEST SYSTEM 



TC2000 




TC2000 

Telecommunications Test System 



TYPICAL APPLICATIONS 

• Analog and Digital Networks 

• Network Test System 

BENEFITS 

• Multiple Configurations 

• Programmable 

• Flexible 

FEATURES 

• 20 MB Hard Disk 

• 640K RAM 

• 5V4** 360K Floppy Disk Drive ( 3 V 2 ” 
720Kb Option) 

• Serial Port for Remote Control 
(RS-232C) 

• Parallel Port for External Printer 

• 7 Inch High Resolution CRT 

• RGB Interface for External 
Multisync Color Monitor 

• MS-DOS Compatible 

The TC2000 is a software based, modular 
test system. The modular concept allows 
configurations with one or all of the 
following test functions: 

• Tl/PCM/BERT 

• Protocol Analyzer 

• LAN Protocol Analyzer 

• Enhanced Macros 

• TIMS 

• Signaling 

• Voice Band Spectrum Analyzer 

• Remote Operation 

T1/PCM/BERT 

The TC2000 B1 is an extensive analyzer 
with simultaneous DSl and DSO analysis, 
dual T1 support, drop and insert for data 
or voice, DSl statistics, full error/alarm 
analysis and emulation, framing modes 
(DID, D2, D3/4, ESF), complete dual line 
support, full remote, DSl and DSO BERT 
framed or unframed. 

TC 2000-Cl PCM/BERT CCITT (CEPT) 
Analyzer for 2048Kbps (32 channel) 
systems; provides dual line, drop and in- 
sert, frame capture, alarms and statistics. 

Protocol Analyzer 

TC2000 B2 Protocol Analyzer provides 
complete dual port/split screen monitor- 
ing at 72 kbps and emulating up to 64 kbs, 
full duplex, supports protocol SDLC, 
HDLC, SNA, X.25, DDCMP, LAP-D, 
decode and statistics capability, time 
.stamping on character basis, 1 Mb capture 
buffer provides recording of line data, 
lead states, time stamps, four interface 
ports of any combination (RS-232C, 
RS-449, V.35, MIL 188, X.21). 



LAN Protocol Analyzer 

TC2000 B4 LAN Protocol Analyzer pro- 
vides analysis for LAN systems operating 
at 10 Mbps (baseband). Supports Ethernet 
1.0 and 2.0 and IEEE 802.3, decoding of 
TCP/IP, XNS and ISO, error reporting, plus 
extensive packet filtering. 

Enhanced Macros 

TC2060 12 and TC2060 13 are linked with 
other software packages. The enhanced 
macros work with DACS, PBX, analog or 
digital switches. Enhanced macros 
analyze data, store results within 
established data base, generate reports 
and graphs and can be used in a local or 
remote environment. 

Transmission Impairment Measurement 
System 

The TC2000 B3 is a wideband test set 
compliant with BELL PUB 41009 and 
IEEE 743, operating from 20 Hz to 110 
KHz. TIMS measurement range includes 
voice band spectrum analyzer with a 
70 dB dynamic range and provides auto 
test, data storage, and plotting. 

The TC2000 C3 data line analyzer is 
compliant with CCITT “O” series 
recommendations. 

Signaling Supervision/Addressing 

TC2020 B5 signaling test set combines 
with the TC2000 B3 TIMS test set. The 
signal test set features battery and 
ground, SF, E and M Types I-V, loop start/ 
ground start, and reverse battery. The 
test set also includes: send, receive, dial 
pulse, MF, DTMF, 32 digit receive display 
(stores 7 numbers, 32 digits each). All MF 
codes in both send and receive modes 
makes the test set useful for testing 
CAMA, TSPS and IDDD trunks. 



Remote Communications 

Both the TC2060 10 and TC2060 11 pro- 
vide full remote RS-232 or DDD opera- 
tion, attended or unattended. They also 
provide full transfer, perform auto test 
routines remotely (remote far-to-near and 
near-to-far opertion), and is TC and IBM 
PC controllable. 

WARRANTY 

One year warranty with annual exten- 
sions and software update service is 
available. 



ORDERING INFORMATION 



TC2000 Bl—Tl PCM BERT 

Analyzer. $12,500 

TC2000 B2— Protocol Analyzer. $12,500 

TC2000 B3— TIMS. $12,500 

TC2000 B4— LAN Protocol Analyzer. $14,500 

TC2020 Bl—Tl PCM BERT 

Subsystem. $8,500 

TC2020 B2 — Protocol Subsystem. $8,500 

TC2020 B3— TIMS Subsystem. $8,500 

TC2020 B4— LAN Protocol Subsystem. $6,950 

IX'2020 B5— Signaling Subsystem. $1,700 

TC2030 03— Internal 1200/24()0 

baud modem. $500 

TC2060 10 — Remote Software 

(TC2000). $500 

TC2060 11 — Remote Software 

(PC XT AT). $750 

TC2060 12— Enhanced Macros 

(TC2000). $650 

TC2060 13— Enhanced Macros 

(PC XTAT). $650 



INTERNATIONAL POWER PLUG OPTIONS 

Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— l^K 240 V, 50 Hz. 

Option A3— Australian 240 50 Hz. 

Option A4 — North Anerican 240 V, 60 Hz. 
Option A5 — Switzerland 220 V’, 50 Hz. 
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TEK 



VIDEO 

MEASUREMENT SET 




VM700 Video Measurement Set 



VM700 

Video Measurement Set 

• Automatic Monitoring 

• User-Programmable Functions 

• Digital Waveform 
Monitor/Vectorscope 

• Hard Copy Capability 

The VM700 is a complete video monitor- 
ing and measuring instrument which can 
be used for automatic monitoring, as well 
as for manual measurements. The user 
can select a display of numeric values to 
confirm the quality of the signal path, or 
may select graphic displays for more 
detailed analysis. 

Automatic Video Measurement Set 

The VM700 makes most standard tele- 
video measurements automatically, 
including those specified in RS-250B/ 
EIA-250C, NTC-7, and RS-170A. These 
measurements can be compared with 
user-defined limits and an alarm me.s.sage 
generated when these limits are violated. 

New graphic displays are provided for 
measurements such as signal-to-noise 
ratio and group delay, enabling the user 
to better understand (and improve) the 
transmission path. 



User-Programmable Functions 

Any sequence of operations may be iden- 
tified with a user-defined function. For 
example, the measurements to be made 
on a transmitter demodulator output 
could be identified with a function 
labeled DEMOD. A technician would 
simply select this function to make all 
measurements, including a print-out. 

Digital Waveform Monitor/Vectorscope 

For more detailed analysis of the 
waveform, the actual signal may be 
displayed and additional measurements 
made manually. 

In waveform mode, cursors are available 
to aid in measuring time, frequency and 
amplitude. These cursors allow a very 
quick and precise location of the 10%, 
50%, or 90% points on any transition. 

The WAVEFORM DISPLAY can be ex- 
panded around any point both vertically 
and horizontally. Because the data is 
digitized, the display remains bright at all 
expansion factors. TTie axes automatically 
expand with the waveform, so all units 
are correct as displayed. 



The VECTOR DISPLAY mode provides the 
normal vectorscope display. The vectors 
may be rotated or expanded, with the 
rotation angle and gain values displayed 
numerically on the screen. 

Line Select can be used to quickly specify 
any line for display or automatic 
measurement. 

Hard Copy 

All information on the screen may be 
printed on printers supporting Epson® or 
Postscript® graphics via the standard 
RS-232C interface. Automatic measure- 
ment results can be printed on most 
ASCII printers using the same interface. 

Picture Mode 

The signal source can be quickly verified 
using the picture display, and any line 
may be selected on the picture for view- 
ing in the waveform or vector displays. 
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TCL/ VIDEO 
1 C r\ MEASUREMENT SET 


CHARACTERISTICS 


Measurement 


Range 


Accuracy 


Test Signal 




RS-170A Horizontal Blanking Interval Timing Measurements 


Color Burst Width 


6-13 cycles 


±1 cycle 


Horizontal Blanking 




Front Porch Duration 


0.5-2 fis 


±20 ns 


Horizontal Blanking 




Horizontal Blanking Width 


6-30 |is 


±50 ns 


Horizontal Blanking 




Horizontal Sync Rise Time and 
Fall Time 


80-120 ns 
120-300 ns 
300 ns to 1 .0 /iS 


-10 to -»-30 ns 
±20 ns 
±30 ns 


Horizontal Blanking 




Horizontal Sync Width 


1-8 MS 


±15 ns 


Horizontal Blanking 




SCH Phase 


±90 deg 


±5 deg 


Horizontal Blanking 




Sync to Setup 


5-18 tis 


±20 ns 


Horizontal Blanking 




Sync-to-Start-of Burst 


4-8 /xs 


±140 ns (0.5 cycles) ±20 ns 


Horizontal Blanking 




RS-170A Vertical Blanking Interval Timing Measurements 


Equalizing Pulse Width 


1-20 MS 


±15 ns 


Vertical Blanking 




Serration Width 


1-20 MS 


±15 ns 


Vertical Blanking 




Vertical Blanking Width 


19-29 lines 


-0.1 to - 1 - 0.2 lines 


Vertical Blanking 




FCC Horizontal Blanking Interval Timing Measurements 


Breezeway Width 


0. 2-3.5 MS 


±25 ns 


Horizontal Blanking 




Color Burst Width 


6-13 cycles 


±0.1 cycle 


Horizontal Blanking 




Front Porch Duration 


0.5-2 ms 


±25 ns 


Horizontal Blanking 




Horizontal Blanking Width 


6-30 mS 


±25 ns 


Horizontal Blanking 




Horizontal Sync Rise Time 
and Fall Time 


80-120 ns 
120-300 ns 
300 ns to 1.0 ms 


-10 to +30 ns 
±20 ns 
±30 ns 


Horizontal Blanking 




Horizontal Sync Width 


1-8 ms 


±25 ns 


Horizontal Blanking 




Sync to Setup 


5-18 ms 


±25 ns 


Horizontal Blanking 




Sync-to-End-of-Burst 


6-15 MS 


±20 ns 


Horizontal Blanking 




FCC Vertical Blanking Interval Timing Measurements 


Equalizing Pulse Width 


25-200% of nominal horizontal 
sync pulse width 


±0.5% 


Vertical Blanking 




Serration Width 


1-20 MS 


±25 ns 


Vertical Blanking 




Vertical Blanking Width 


19-29 lines 


-0.1 to +0.2 lines 


Vertical Blanking 




Amplitude and Phase Measurements 


Bar Top 


0-90% of max carrier 


± 0 . 40/0 


FCC/NTC-7 Composite 




Bar Amplitude 


0-200 IRE 


±0.5 IRE 


FCC/NTC-7 Composite 




Chrominance-Luminance Delay 


±300 ns 


±10 ns 


FCC/NTC-7 Composite 




Chrominance-Luminance Gain 


0-160% 


±1% 


FCC/NTC-7 Composite 




Differential Gain 


0-100% 


± 0 . 30/0 


FCC/NTC-7 Composite 




Differential Phase 


0-360 deg 


±0.3 deg 


FCC/NTC-7 composite 




Luminance Non-linear Distortion 


0-50% 


± 0 . 50/0 


FCC/NTC-7 Composite 




Relative Burst Gain 


±100% 


± 0 . 30/0 


FCC/NTC-7 Composite 




Relative Burst Phase 


±180 deg 


±0.3 deg 


FCC/NTC-7 Composite 




Burst Amplitude 
(% of Sync) 


25-200% of sync 


± 1 . 30/0 of sync or ±0.5 IRE, 
whichever is greater 


Horizontal Blanking 




Burst Amplitude (% of Bar) 
(Bar not used) 


10-80% of Bar 
(10-80 IRE) 


± 0 . 50/0 
(±0.5 IRE) 


Horizontal Blanking 




Sync Amplitude 
(Bar not used) 


20-80% of Bar 
(20-80 IRE) 


± 0 . 50/0 
(±0.5 IRE) 


Horizontal Blanking 




Blanking Level 


0-90% of max carrier 


± 0 . 50/0 


Horizontal Blanking 




Sync Variation 
(Zero Carrier not used) 

(Zero Carrier & Bar not used) 


0-50% of max carrier 
(0-50% of Bar) 

(0-50 IRE) 


± 0 . 50/0 
(± 0 . 50 / 0 ) 
(±0.5 IRE) 


Horizontal Blanking 




Blanking Variation 
(Zero Carrier not used) 

(Zero Carrier & Bar not used) 


0-50% of max carrier 
(0-50% of Bar) 

(0-50 IRE) 


± 0 . 50/0 
(± 0 . 50 / 0 ) 
(±0.5 IRE) 


Horizontal Blanking 
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TPI/ VIDEO 
I Lir\ MEASUREMENT SET 



Measurement 


Range 


Accuracy 


Test Signal 


Frequency Response and Group Delay Measurements 


Multiburst Flag Amplitude 


0-90% of max carrier 


±0.5% 


Multiburst/NTC-7 Combination 


(Zero Carrier not used) 


(20-130% of Bar) 


(±0.5%) 




(Zero Carrier & Bar not used) 


(20-130 IRE) 


(±0.5 IRE) 




Multiburst Packet Amplitudes 
(6 results) 


0-100% of Flag 


±2% 


Multiburst/NTC-7 Combination 


Frequency Response and Group Delay Measurements (cont) 


Envelope (Group) Delay 


±300 ns 


±10 ns 


SIN X/X 


Amplitude Response vs Frequency 


±50% 


±2% 


SIN X/X 


Incidental Carrier Phase Modulation 


ICPM 


0-30 deg 


±1.0 deg 


FCC/NTC-7 Composite 


Color Bar Measurements 


Color Bar Amplitude Errors 


±100% of nominal 


±1% or ±1 IRE. whichever is greater 


FCC/EIA/SMPTE Color Bars 


Color Bar Phase Errors 


±180 deg from nominal 


±1 deg 


FCC/EIA/SMPTE Color Bars 


Color Bar Chrominance- 
Luminance Gain Ratio 


0-200% of nominal 


±2% 


FCC/EIA/SMPTE Color Bars 


Waveform Distortion Measurements 


Line Time Distortion 


0-40% of Bar 


±0.5% 


FCC/NTC-7 Composite 


Pulse-to-Bar Ratio 


10-125% 


±1% 


FCC/NTC-7 Composite 


Short-Time Waveform Distortion 


0-25% SD 


±1% SD 


NTC-7 Composite 


Chrominance Non-linear Gain 


5-35 IRE (20 IRE chroma) 


±0.5 IRE 


NTC-7 Combination 


Distortion 


45-160 IRE (80 IRE chroma) 






Chrominance Non-linear Phase 
Distortion 


0-360 deg 


±0.5 deg 


NTC-7 Combination 


Chrominance to Luminance 
Intermodulation 


±50 IRE 


±0.5 IRE 


NTC-7 Combination 


2T K- Factor 


0-10% Kf 


±0.5% Kf 


FCC/NTC-7 Composite 


VIRS Measurements 


VIRS Setup (Reference Black) 


~20 to 130% of Bar 


±0.5% 


VIRS 


(Bar not used) 


(-20 to 130 IRE) 


(±0.5 IRE) 




VIRS Chrominance Reference 
Amplitude 


0-200% of burst amplitude 


±1.0% 


VIRS 


(Burst not used) 


(0-80% of Bar) 


(±0.1%) 




(Burst & Bar not used) 


(0-80 IRE) 


(±1.0 IRE) 




VIRS Chrominance Phase 
Relative to Burst 


±180 deg 


±1.0 deg 


VIRS 


VIRS Luminance Reference 


30-100% of Bar 


±1.0% 


VIRS 


(Bar not used) 


(30-100 IRE) 


(±1.0 IRE) 


VIRS 



Slgnai-To»Noi8e Ratio Measurements 



Unweighted SNR 


26-60 dB 


±1.0 dB 


Quiet Line 




61-70 dB 


±2.0 dB 




Luminance Weighted SNR 


26-60 dB 


±1.0 dB 


Quiet Line 


61-70 dB 


±2.0 dB 




Periodic SNR 


26-60 dB 


±1.0 dB 


Quiet Line 




61-70 dB 


±2.0 dB 




Out-Of-Service Measurements 


Long Time Distortion 


0-20 IRE 


±0.5 IRE 


Bounce 


20-100 IRE 


±1.0 IRE 




Field Time Distortion 


0-40% 


±0.5% 


Field Square Wave 



ORDERING INFORMATION 

VM700 Video Measurement Set $15,000 
(Option 01 is required) 

OPTIONS 

Option 01 — NTSC Measurements + $3,000 
Option Cl— Cabinet Version + $300 
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NTSC GENERATORS 




NEW 



TSG-100 



Test Signal Generator 



• Simple Yet Functional Test Signal 
Complement 

• Eight-Bit Digital Generation 

• Conforms to RS-170A Timing 
Specifications 

• 1 kHz Audio Tone 

• H or V Rate Scope Trigger Signai 

• DC Power Operation 

• Compact and Lightweight 



The TSG-100 is a low cost NTSC Thst Sig- 
nal Generator ideally suited for the main- 
tenance and alignment of video equip- 
ment in most television environments. 

The eight-bit digital test signal generator 
ensures conformance to RS-170A timing 
specifications while providing good, long- 
term signal stability. 

TSG-100 test signal includes: 

• SMPTE color bars 

• Convergence pattern 

• Multiburst 

• Pulse and bar with window and 
modulated pulse 

• 5 step staircase 

• Modulated 5 step 

• White field 

• Black burst 

Front and rear panel test signal outputs 
provide convenient access to test signals 
for both rackmount and service bench 
applications. 



A front panel scope trigger output is pro- 
vided for service applications. Horizontal 
or vertical repetition rate is front panel 
selectable. 

The TSG-100 includes a 1 kHz audio tone 
generator for continuity and level checks. 
Level of the tone is user ac^justable over 
a 0 to -1-8 dB^ range. The level 0 dBfi is 
equivalent to 0 dBm in a 600 Q environ- 
ment. Output is on a rear panel XLR 
connector. 

The TSG-KX) is housed in a compact, 
rugged mechanical package and, with DC 
power operation, is suuitable for studio, 
mobile unit, and field portable 
applications. 



ORDERING INFORMATION 

TSG-100 NTSC Tble vision 

Generator. $1,250 




NEW 



TSG-170D 



Digital Composite NTSC Generator 



• Digital and NTSC Analog Test Signal 
Outputs 

• Digital and Analog Audio Tone 
Outputs 

• Simple, Effective Test Signal 
Complement 

• Genlock with Output Timing Offset 

• Twelve Character Identification 

• Tape Leader Countdown 



The TSG-170D is a digital composite NTSC 
generator suitable for both the operation 
and maintenance of NTSC composite 
digital television equipment. The 
TSG-170D provides test signals and audio 
tone in both digital and analog form plus 
an analog black burst for equipment 
synchronization. 

The TSG-170D uses 10-bit digital test 
signal generation conforming to the Pro- 
posed American National Standard for 
digital encoding of composite video 



video signals (System M/NTSC). The test 
signal digital output is a 10-bit parallel in- 
terface clocked at 4 Fsc. 

The digital test signal data is converted 
to analog with a precision digital to 
analog converter. This ensures signal ac- 
curacy and long-term stability. 



ORDERING INFORMATION 

TSG-170D Digital Composite 

NTSC Generator. $5,600 




The TSG-422 signal complement contains 
general purpose signals plus those 
tailored specifically to the 4:2:2 
environment. 



NEW 



TSG-422 



Component Generator 



• Conforms to CCIR Recommendation 
601, SMPTE RP 125, and EBU Tech. 
3246-E 

• 4:2:2 Format 

• Ten-Bit Signal Generator 

• Digital Test Signal Outputs 

• Separate Y, B-Y, R-Y Clock Outputs 

• 525/60 and 625/50 Operation 

• NTSC or PAL BLack Burst Outputs 

• Geniock to 525/60 or 625/50 



The TSG-422 is a CCIR 601, 4:2:2 format 
Digital Test Signal Generator. The 
TSG-422 provides all the test signals need- 
ed to operate, maintain and evaluate 
4:2:2 digital equipment, analog black 
burst outputs are provided for equipment 
synchronization. 

The TSG-422 signal generation is 10-bit in 
all channels and is clocked at 13.5 MHz 
for the luminance channel and 6.75 MHz 
for the color difference channels. Color 
difference samples are co-sited with the 
odd numbered luminance samples. 



ORDERING INFORMATION 

TSG-422 Digital Component 

Generator. $5,500 



For complete Television product information, request the Television Products Catalog 
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SPG-271 PAL Sync Generator 



NEW 



SPG-271 



PAL Sync Generator 



• Conforms to EBU Statement D23 
and D25 

• Precise 12-Bit Digitally Generated 
Color Bars and Black Burst 

• SCH Phase Accuracy Guaranteed by 
Use of a Single DAC 

• High Stability Internal Reference for 
Master Sync System Applications 

• Reliable Slave Operation Provided 
by Digital Genlock 

• Separate Genlock and Sync Timing 
Controls with Presets 

• Character Identification, Audio Tone 

Option 



The SPG-271 uses digital signal genera- 
tion and a precision 12-bit to ensure ac- 
curacy and long term stability. Digital 
generation of the composite PAL signal, 
without analog modulators, allows use of 
a single DAC which inherently match 
chrominance and luminance timing. This 
ensures accurate SCH phasing. 

The SPG-271 sync generator’s stable sub- 
carrier standard and unique digital 
genlock make it ideal for either master 
generator or slave operation. All outputs 
are correctly SCH phased, even if the 
SPG-271 is locked to an improperly SCH 
phased reference input. The digital 



genlock calculates sync timing and sub- 
carrier j)hase to correctly identify color 
framing of the reference signal. The 
SPG-271 automatically senses composite 
video reference input and, in the absence 
of a reference input signal, automatical- 
ly switches to its own internal reference. 
With its constant temperature oven, this 
high stability crystal oscillator ensures 
long term frequency stability. 



ORDERING INFORMATION 

SPG-271 F’AL Sync Generator $3,000 

OPTION 

Option 01— Add.s 12-character II), 

Audio Tone, Tki)e Lc* *ader Countdown. + $635 

DP-100 

Digital Video Probe 

• Convenient Analog Display of 
Digital Television Signals 

• Fully Buffered ECL/TTL Probe 

• Up to 100 MS/s Data Rates 

• Precision 10-Bit DAC 

• Switchable Reconstruction Filter 

• Adjustable Clock Phasing 

• Adjustable Sync Timing 

The DP-100 Digital Video Probe is a 
simple, yet versatile, tool for evaluating 
digital television equipment. You can tap 
into a data bus, convert the signal to 
analog, and display it on any scope or 



waveform monitor, picture monitor or 
vectorscope. 

The DP-100 uses a fully buffered active 
logic probe to minimize loading of the cir- 
cuit under test. This probe transfers data 
to the DP-lOO’s DAC. A separate clock 
probe locks the DP-100 to your system 
clock. 

The DP-100 incorporates a 10-bit, 100 
MS/s precision DAC for compatibility with 
a wide range of television equipment. 

The DP- 100 inserts a blanking reference 
level on the video output, making it com- 
patible with clamping circuits in conven- 
tional picture monitors and waveform 
monitors. The DP-100 also provides a sync 
pulse output to drive these monitors. 

You can preset sync timing, or use the 
front-panel sync timing controls for con- 
tinuous cross-pulse displays. 



ORDERING INFORMATION 

DP-100 Digital Video Probe $2,965 

Includes: P6460 data probe; P6454 clock 
probe; instruction manual 061-3452-00. 

OPTION 

Option 01 — Deletes the P6460 Data 

and P6454 Clock probes -$965 
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TSG-271 PAL T\^levision Generator 

TSG-271 

PAL Television Generator 

• Precise 12-bit Digitally Derived Test 
Signals 

• SCH Phase Accuracy, Guaranteed 
by Use of a Single DAC 

• Conforms to EBU Statements D23 
and D25 

• Stable Internal Reference, Ideal for 
Master Sync Operation 

• Reliable Slave Operation Through 
Use of Digital Genlock 

• Separate Front-Panel Genlock and 

Sync Timing Controls 

Until now, your choices in PAL test signal 

generators were limited. Now, with Tbk’s 



TSG-271 PAL Television Generator, you 
can choose performance unmatched for 
the price. The TSG-271 features a unique 
digital architecture and innovative 
technology. 

The TSG-271 uses digital signal generation 
and a precision 12-bit DAC to insure test 
signal accuracy and long term stability. 
Digital generation of the composite PAL 
signal, without analog modulators, allows 
use of a single DAC to inherently match 
chrominance and luminance timing. This 
insures accurate SCH phasing. 

The TSG-271 sync generator’s stable 
color standard and unique digital genlock 
make it ideal for either master generator 
or slave operation. All outputs are cor- 
rectly SCH phased, even if the TSG-271 



is locked to an improperly SCH phased 
reference input. The digital genlock 
calculates sync timing and subcarrier 
phase to properly identify color framing 
of the reference signal. The TSG-271 
automatically senses composite video 
reference input and, in the absence of a 
reference input signal, automatically 
switches to its own internal reference. 
With its constant temperature oven, this 
high stability crystal oscillator insures 
long term frequency stability. 

ORDERING INFORMATION 

TSG-271 PAL Television Generator $4,950 

OPTION 

Option 01 — Adds character ID, 

Audio Tone, and Tkpe Leader 
Countdown + $635 
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TCr 1/ NTSC GENERATORS AND 
I CZ r\ SYNCHRONOUS CHANGEOVER 




SPG-170A NTSC Sync Generator. 



SPG-170A NTSC Sync Generato r 

• Digitally Generated RS-170A Black 
Burst 

• Digital Genlock 

• HIgh-Stablllty Subcarrier 

• Flexible Pulse Outputs 

• Pulse Timing Independent of Black 

• Remote Control Timing Presets 

• Remote Control ID Presets 

• SMPTE Bars, ID, and Audio Tone 

(Option 01) 



The SPG-170A sync generator offers all 
the features expected in a sync generator, 
plus the advantages of digital accuracy 
and system flexibility. Ideal for either 
master or slave generator operation, the 
SPG-170A features stable RS-170A perfor- 
mance and a rugged 1%-inch package. 
The SPG-170A Option 01 provides even 
more versatility by adding SMPTE bars 
with programmable identification and 
audio tone. 



ORDERING INFORMATION 

SPG-170A NTSC Sync Generator S3.300 
OPTION 

Option 01— SMPTE Bars with ID 

and Audio Tbne Output + $1,000 




TSG-170A 

NTSC Television Generator 

• Simple, Effective Test Signal 
Complement 

• RS-170A Sync Pulse Generator With 
Digital Genlock 

• Separate Timing Controls for Sync 
and Test Signals 

• Separate SMPTE Bars Output With 
Programmable ID (Option 01) 

• Audio Tone Output (Option 01) 

• Tape Leader Countdown 

The Tektronix TSG-170A NTSC Television 
Generator offers you the test signals you 
need plus the advantages of master and 
genlock sync capability. It provides true 
10-bit digital signal accuracy with a full 
complement of test signals and a stable 
RS-170A sync generator. 



The rugged, compact TSG-170A is de- 
signed to support both operational and 
maintenance requirements. The 
TSG-170A Option 01 provides even more 
versatility by adding a separate SMPTE 
bar generator, programmable identifica- 
tion, and audio tone output. 

Features 

• SMPTE Bars 

• Convergence 

• Pulse and Bar with Window 

• Multiburst 

• 5-Step Luminance Staircase 

• Luminance Ramp 

• Modulated Ramp 

• Selectable 10% or 90% APL 

• Bounce 

• 10 and 100 IRE Flat Fields 

• Red Field 



• Multibars 

• NTC7 Composite 

• System Test Matrix 

• Monitor Set-Up Matrix 

• 5-MHz Line Sweep 

• Multipulse 

• DAC Calibration Signals 



ORDERING INFORMATION 

TSG-170A NTSC Tblevision 
Generator $4,995 

OPTION 

Option 01— Adds separate SMPTE 
Bars output with 12 Character ID, 

Audio Tbne Output and Tkpe Leader 
Countdown. $1,000 




ECO-170A Synchronous Changeover. 



ECO-170A 

Synchronous Changeover 

• Automatic Sync Changeover 

• Clean Electronic Switching 

• Unique Fault-Detection System 

• 8 Channels 

• Manual Override 

• Remote Control With Fault Indicators 

• NTSC/PAL Systems Compatibility 



The ECO-170A Synchronous Changeover 
provides transparent, automatic selection 
of sync sources. Front-panel controls 
allow simple access to changeover func- 
tions. A two-level front-panel lockout pro- 
tects these controls in critical master sync 
systems. 



ORDERING INFORMATION 

ECO- 170 A Synchronous Changeover $2, 000 

See TSG-300 Component Television Generator 
on page 82. 



For complete Television product Information, request the Television Products Catalog 
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GENERATORS 




1410R/1411R/1412R 

NTSC, PAL, and PAL-M Generators 

• Five Test Signal Generators and 
One Switcher 

• Conforms to EIA Standard RS-170A 
(1410R) 

• 700 mV White Level on Field 1, 

Line 7 (1411R) 

• Sync to Subcarrier Phasing 
Maintained or Corrected 

• Color Frame Reference Output 

• Genlock to Composite Video 

• Lock to External References 

• Adjustable Blanking Widths 

• Adjustable Sync Delays (H and V) 

• Parallel Test Signal Outputs 

Three different models are available. The 
1410R is for NTSC applications, the 1411R 
for PAL, and the 1412R for PAL-M 
applications. 



ORDERING INFORMATION 

1410R NTSC PACKAGES 
STANDARD CONFIGURATIONS 




Option 03 Option 04 


TSG2 Convergence 


X 


TSG3 Linearity 


X X 


TSG5 Pulse and Bar 


X 


TSG6 Multiburst 


X 


TSG7 Color Bars 


X X 


TSP1 Switcher 


X 



1410R NTSC Mainframe and SPG2A $4,200 
OPTIONS 

Option 03 — NTSC Package 

Installed and T)?sted Together. + $3,460 

Option 04*'— NTSC Package 

Installed and Te.sted T)gether. + $8,280 

*' Cannot bt* combined with any other option. 



1411R PAL PACKAGES 
STANDARD CONFIGURATIONS 


Option 03 Option 04 


TSG11 Color Bars 


X X 


TSG12 Convergence 


X 


TSG13 Linearity 


X X 


TSG15 Pulse and Bars 


X 


TSG16 Multiburst 


X 


TSP11 Switcher 


X 



141 IR PAL Mainframe and SPG12 $4,200 

OPTIONS 

Option 03*' — PAL Package Installed 
and Tp.sted 'R)gether. + $3,000 

Option 04**— PAL Package Installed 
and Tested Tbgether. +$7,500 

* * Cannot be combined with any other option. 
PAL-M PACKAGES 

1412R PAL-M Mainframe and SPG22, 

TSG21 $7,415 

Option 05— Adds TSG23/TSG25/ 
TSG26/TSP21 Installed. +$8,795 




1910 NTSC Digital Generator Inserter. 



1^ lU Digital Generator 

• Four External VITS Inputs for 
Insertion of Teletext, Closed 
Captioning, Source ID, etc. 

• Nonvolatile Memory to Maintain 
Selected VITS and Full Field Signal 
Configuration After Power 
Interruption 

• Signal Stored in Replaceable 
EPROM so Your 1910 Won’t Become 
Obsolete 

• The Accuracy and Stability of an 
All-Digital 10-Bit Sync and Signal 
Generator (RS-170A) 

• User-Friendly RS-232C Control Port 
for Added Versatility 

• New Signals (Eye Test Pattern, Special 
Multipulse, Color Multipulse), New 
Functions (VITS Sequence, Field 
Sequence and More) 



The 1910 Digital Generator is a state-of- 
the-art test signal generator designed for 
performance testing of NTSC video 
systems and equipment. The 1910 is 
especially suited where high accuracy 
and stability are required. It is also a VITS 
inserter (internal and external) with a full 
complement of signals that allow testing 
in studio, transmitter, production, or 
research environments. Four external 
VITS inputs permit insertion of signals 
such as teletext, closed captioning, source 
ID, and other similar sources. These four 
inputs may be converted to four pulse 
outputs for use in a production 
environment. 

External interfacing of the 1910 is con- 
trolled by an internal microprocessor and 
its nonvolatile memory. Test signals are 
stored as lO-bit digital words and con- 
verted to analog form by a 10-bit preci- 



sion DAC (with deglitching to reduce dif- 
ferential gain and differential phase) to 
ensure signal accuracy as well as long 
term stability and repeatability. 

Since all signals are stored in replaceable 
EPROMs, changing needs and industry 
standards will not cause obsolescence. 

Control and versatility of the 1910 are 
greatly enhanced by the use of its RS-232 
control port. Most functions of the 1910 
can be controlled, reconfigured and 
saved, including VITS and full field signal 
selection, matrix signal creation, se- 
quences, and other features. 



ORDERING INFORMATION 

1910 Digital Generator $9,990 

OPTION 

Option 03— CBC Test Signals. NC 
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118-AS Audio Synchronizer 



110-S 



video SynchronIzer/TBC 



• True 10-Bit Accuracy and Resolution 

• Tracks Signals into the Noise 

• Optional Four-Field Memory for the 
Highest Picture Quality 

• Adaptive Decoding— Minimizes 
Picture Shifts While Preserving 
Horizontal and Vertical Detail, 
Provides Exceptionally High-Quality 
Picture Freeze 

• Adaptive Clamping— Minimizes 
Streaking on Noisy Signals 

• Digitally Precise RS-170A Sync and 
Burst Insertion 

• Passes the Vertical Interval 

• Processing Amplifier 

• Precalibrated Boards in Modular 
Design 

• Heterodyne Color Processing 

• Auto VTR Signal Recognition 

• Infinite Window Correction Range 



The 110-S is a high-quality, 10-bit, 4X fsc 
video synchronizer. The 10 bit architec- 
ture, adaptive decoding, and adaptive 
clamping combine to provide a syn- 
chronizer that performs well on noisy 
signals, minimizes horizontal picture 
shifts, and is virtually transparent to the 
processed signal. 

10-Bit Precision 

A Tbktronix-designed 10-bit digitizer and 
a sampling rate of four times the subcar- 
rier frequency result in negligible quan- 
tizing errors, low differential gain and 
phase, and a flat frequency response. 
Compared to 8-bit synchronizers, the 



110-S has four times the accuracy and 
resolution. The resulting transparency to 
the video signal allows cascading of 110-S 
synchronizers in the signal path with 
minimum signal degradation. 

Tracking Into Noise 

When noise from a fading ENG 
microwave feed or static interference 
degrades the S/N ratio, the 110-S will con- 
tinue to track the signal. If the original 
sync and burst are clean, they may be 
passed with the original signal. Noisy 
sync and burst are replaced with precise, 
digitally generated RS-170A sync and 
burst. The 110-S can be configured to 
track into the noise, freeze field, or go to 
black upon loss of the incoming signal. As 
noise increases, an adaptive clamp slows 
down to prevent horizontal streaking 
while still responding quickly to hot 
switches. 

The 110-S TBC option adds time-base cor- 
rection for heterodyne color VTRs to the 
110-S Synchronizer. 



ORDERING INFORMATION 



110-S Video Synchronizer 


$4,975 


OPTIONS 




Option 10 — Four-Field Memory 
Adaptive Decoder. 

Option 20 — Adds time-base 


-1- $1,500 


correction for heterodyne 
color VTRs 


-I- $2,000 


110-RC Remote Control Unit 


50 



118-AS 



Audio Synchronizer 



• Automatic or Manual Control of 
Audio to Video Timing 

• Simple Qne-Wire Interface to 110-S 
Video Synchronizer 

• Expandable to Three Channels for 
Stereo and Auxiliary Channel 

• Compensates for up to Ten Fields of 
Video Delay 

• 93.75-kHz Sampling Provides 
Accurate Stereo Phasing and Flat 
Frequency Response 

• 18-Bit Floating-Point Code for Wide 
Dynamic Range 

• Built-In Diagnostics and Easy 
Module Access for Service 



The Tektronix 118-AS Audio Synchronizer 
provides automatic and/or manual control 
of audio delay to maintain proper audio 
to video timing. With 18-bit floating point 
code and 93.75 kHz sampling, the 
Tektronix 118-AS brings to audio syn- 
chronization the same high standards 
established for video synchronization by 
the Tektronix 110-S. 

The 118-AS Audio Synchronizer automati- 
cally tracks the 110-S Video Synchronizer 
using a simple one-wire digital interface. 
The 118-F02 video interface board allows 
the 118-AS to automatically track the 
delay of other video equipment. Addi- 
tional fixed audio delay may be added 
manually to compensate for audio to 
video timing errors present on an incom- 
ing signal. 

The standard 118-AS is a single-channel 
audio synchronizer, which may be ex- 
panded to two or three channels for 
stereo or second-language applications. 



ORDERING INFORMATION 

118-AS Single-Channel Audio 



Synchronizer with 118-F02 

Video Interface S5,50 

118-FOl Audio Channel Kit 

(adds one channel) $1,000 

118-F02 Video Interface Kit $1,400 

118-RC Remote Control Unit $850 
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TEK 




TSG-300 

Component Television Generator 

• Multiple Formats and Standards: 
Y,B-Y, R-Y (Y,P„P,; SMPTE/EBU); 
GBR; Betacam' ; MM; 525/60 and 
625/50 

• 10-Bit Digital Signal Generation 

• New Test Signals for Component 
Video: Bowtie; Coring; Valid Ramp; 
Shallow Ramp 

• User Configurable Controls 

• Digital Genlock 




WFM-300 Component Television Wav^orm 
Monitor with Vector Display. 

WFM-300 

Component Television Waveform Monitor 

• Lightning Display 

• Parade and Waveform Overlay 
Display 

• Vector Display 

• Bowtie Timing Display 

• Color-Gamut Limit Indication 

• Linearity Measurements 

• Y,P„P,; Y,B-Y,R-Y; G,B,R; Y,Q,I Input 
Options 

• Electronic Graticule 

• 625/50 and 525/60 Selectable 

• GBR Picture Monitor Output 

The versatile WFM-300 Component 
Tblevision Waveform Monitor provides a 
comprehensive set of signal monitoring 
capabilities designed specifically for the 



From news gathering to post-production, 
component television is providing new 
levels of image quality and operational 
flexibility. While component television 
solves many problems inherent in com- 
posite NTSC and PAL, it brings with it a 
new set of concerns. The TSG-300 Com- 
ponent Television Generator provides in- 
novative solutions to the measurement 
problems encountered in component 
television systems. 



component television environment. New 
component-based television equipment 
produces signals quite different from the 
composite television signals, and the 
WFM-300 provides new monitoring capa- 
bilities to meet this challenge. An in- 
novative new Lightning display provides 
amplitude and timing information for all 
three channels simultaneously, allowing 
the operator to set up equipment ac- 
curately and efficiently. The traditional 
parade display of three signals provides 
side-by-side comparison of all signals. In 
addition, any combination of the three 
signals can be overlaid for accurate com- 
parisons. Both horizontal and vertical 
magnification can be applied for detailed 
inspection of the signal being observed. 

A vector display of the color difference 
signals provides the traditional color-bar 
vector display. The Bow-tie timing test 
signal from the TSG-300 component 
television test signal generator allows 
precise timing of three-wire component 
television systems. This signal utilizes a 
channel 1 minus channel 2 and 3 mode 
to provide a side-by-side differential com- 
parison (1-2, 1-3) of all three channels. 

The WFM-300 has full-frame line select, 
with alphanumeric readout. Any one or 
two lines of the entire frame can be 
selected and displayed, or the .same line(s) 
in both fields can be viewed at one time. 



ORDERING INFORMATION 

TSG-300 Component Tblevision 
Generator $6,500 



An intensified zone in the two-field 
sweep indicates the location of the line 
selection. In addition, any successive 15 
lines can be overlaid. 

The input signal can be color difference 
or GBR, with optional accommodation for 
several color difference formats. All of 
these signal types are converted to GBR 
for a dedicated picture monitor output. 
The valid GBR gamut limit is monitored 
to make sure the operator is warned if a 
combination of signals is not valid. The 
WFM-300 can be configured for either 
525/60 and 625/50 signal standards. 



ORDERING INFORMATION 

These instruments are configured for rack- 
mounting and are shipped without cases or 
covers. Order appropriate optional accessories 
on next page to configure for rack, bench, or 
portable use. The WFM-300 is a UL recogniz- 
ed component and meets the requirements for 
listing when used in the appropriate enclosure. 
WFM-GOO Component Television Waveform 
Monitor (525/60 operation) $3,900 

OPTIONS 

Option 01— For 625/50 operation. NC 

Option 10— For Betacam transcoder. NC 

Option 12— For YQI transcoder. NC 

Option 14— for Mil transcoder. NC 
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TCiy 1780R SERIES 
I Ll r\ VIDEO MEASUREMENT SET 




User and programmable semiautomatic 
setups, along with on-screen voltage/tim- 
ing cursors and electronic graticules con- 
tribute to a new level of operational 
simplicity. 

The 1780R Series are digitally controlled 
instruments. All front panel controls, in- 
cluding knobs, touch screen operations, 
and push-buttons, may be recalled 
remotely via an RS-232/RS-422 serial 
communications port. 



NEW 



1780R Series 



Video Measurement Set 



FEATURES 

• Precision Waveform and Vector 
Measurements 

• Graphic SCH Presentation, with 
Caiibration 

• Component or Composite Waveform 
Evaiuation 

• Electronic Time and Voltage Cursors 

• Precision Diff Phase/Diff Gain 
Measurements with Noisy Signals 

• Full Function RS232/RS422 Remote 
Control 

• User Defined Semi-Automatic 
Setups 

• Digital Control of all Functions 

• Full Bandwidth Analog Video 
Processing 

• Touch Screen User Interface 

• Four Video Input Channels Plus 
Probe 

• Front Panel Video/TTL Probe Input 

• Stereo Audio Phase and Amplitude 

Display 

The 1780R Series Video Measurement Set 
offers features for precise evaluation of 
studio and transmission of performance. 
This multi-function instrument is a wide 
bandwidth, multi-input, and waveform/ 
vector/SCH measurement package. 

The advantages of separate waveform 
and vector instruments are provided in 
a single package. In addition, specific 
measurements take advantage of shared 
waveform monitor and vectorscope inter- 
nal processing. Separate, optimized 
waveform and vector display CRTs allow 
simultaneous monitoring of several video 
parameters. Routine and specialized 
video evaluation is easily and quickly per- 
formed in this full function measurement 
instrument. 



The 1780R Series provides a full menu of 
traditional waveform/vector/SCH monitor 
capabilities. Levels of performance 
previously unavailable, even in separate 
instruments, are characteristic of the 
1780R Series. 

A precision phase control allows differen- 
tial display resolution to within 0.05 
degree, with an absolute accuracy of 0.1 
around the full 360 degree vector range. 
The Tektronix dual envelope differential 
phase measurement technique is en- 
hanced with a digital recursive vertical 
filter to permit accurate readings in the 
presence of noise. 

The digital recursive vertical filter is also 
used in the display of dual envelope dif- 
ferential gain. 

The polar SCH display provides a graphic 
indication of phase of the burst subcar- 
rier relative to the leading edge of 
horizontal sync. 

Operator/instrument interface has been 
given a great deal of attention in the 
1780R Series. Ease of operation and 
unusual flexibility are designed into the 
instrument. Many functions of the 1780R 
Series are accessed by the touch screens. 



ORDERING INFORMATION 

1780R Video Measurement Set. 

525 line/60 field, NTSC. $9,500 

INTERNATIONAL POWER PLUG OPTIONS 
Option A1 — Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
1781R Video Measurement Set. $9,500 

INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3 — Australian 240 V, 50 Hz 




Ryrtability kit provides feet, tilt stand, carrying handle, and (not shoum) front and rear covers. 
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TCL/ SPECTRUM MONITOR 
I C. r\ WAVEFORM MONITORS 



1700 

SERIES 




/ 705 Sped ru m Mon itor 




1710B Waveform Monitor— Dual Filter 
Diapla y 



ORDERING INFORMATION 

These instruments are configured for rack 
mounting and are shipped without cases or 
covers. Order appropriate optional accessories 
to configure for rack, bench or portable use. 



1705 Spectrum Monitor $3,850 

1700F10 DC Power Converter Kit $200 

1700F02 Portable Cabinet and 

BPl Battery Pack $85 

1710B Waveform Monitor 

(NTSC System Applications) $1,745 

171 IB Waveform Monitor 

(PAL System Applications) $1,745 



I Spectrum Monitor 

• Designed for Satellite News 
Gathering 

• Easy, Reliable Operation 

• Cost Effective 

• On-Screen Ku or C-Band Frequency 
Readout 

• On-Screen Setup Menu 

• Selectable 2dB or 10 dB/Division 
Sensitivity 

• L-band and 70 MHz IF Inputs 

• Resolution Switchable to 10 or 
300 kHz 

• Span Range and Video Filter 
Selection 

• Center Frequency Control 

• Bright Clear Display 

• DC Operation Available 

The Tektronix 1705 Spectrum Monitor is 
a special purpose radio frequency moni- 
tor designed for rapid response television 
satellite news gathering applications. 
Using the 1705, an operator can identify 
the spectral pattern of a particular 
satellite and transponder to determine 
which video, audio, and SCPC carriers are 
present. It assists in the accurate adjust- 
ment of azimuth, elevation and polariza- 
tion of the downlink/uplink antenna. It 
also provides a display of satellite and 
locally generated signals. 

Dual Band Operation 

The 1705 features front panel selectable 
inputs for L-band (900-1450 MHz) 
monitoring of television downlink signals 
from a low noise block converter (LNB) 
located at receive antenna, and 70 MHz 
band (45-100 MHz) monitoring of the 
television uplink exciter or other IF 
signals. Input frequency is displayed on- 
screen in lx)th L-band and 70 MHz modes, 
and the L-band readout may be recon- 
figured to display a satellite frequency in 
the range of 0.9-20.0 GHz. A dc output 
is provided to power the low noise block 
converter. 



1710B 



Series Waveform Monitors 



• Cost Effective 

• Easy Operation 

• Burst Phase Indicator 

• Dual-Filter Display 

• Half-Rack Width 

• Bright CRT Display 

• Internal Graticule 

• Light Weight 

• Low Power Consumption 

• Portable DC Power and Battery 
Available 

• Available in NTSC and PAL 
Standards 



The 1710B Series waveform monitors pro- 
vide all of the commonly used display 
modes. In addition, the 1710B Series adds 
relative burst phase indication and dual- 
filter display. All this capability in a cost- 
effective package for the user who wants 
high quality at a low price. These 
monitors are mechanically compatible 
and retrofit into an existing system that 
uses half-rack width, 5*A-inch waveform 
monitors. 



OPTIONAL ACCESSORIES 
Cabinets— 

(Plain) Order 1700F00 $60 

(Portable) Order 1700F02 $85 

Side-By-Side Rack Mount — For 
mounting two half-rack instruments 
in a standard 19-inch rack. 

Order 1700F05 $195 

Blank Panel Adapter — For the 
side-by-side rack mount. 

Order 1700F06 $60 

Viewing Hood— For high 
ambient light environments. 

Order 016-0475-00 $20 

Cameras — 

(Regular) C-5C Option 02. $465 

(Automatic) C-7 Option 03. $580 

Battery Pack— Requires 1700F02 
case, 1700F10 dc operation kit, and 
battery charger. Order BPl $600 

DC Operation Kit— 12 V dc. 

Order 1700F10 $200 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Height 


133 


5.25 


Width 


214 


8.42 


Depth 


429 


16.88 


Weight ~ 


kg 


lb 


Net 


3.6 


8.0 
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1700 

SERIES 





1720/1730 

• Performance and Economy 

• Complete Line Select 

• Simultaneous Chan A/B Display 

• Dual-Filter Display 

• One-Button Front-Panel Recall 

• Differential Phase and Gain 
Measurement 

• Stereo Audio Phase Measurement 

• RGB/YRGB Display Capability 

• Vector Center-Dot Clamping 

• Parallax-Free Internal Graticules 

• Portable DC Power and Battery 
Available 

• Remote Control Capability 

• Available in NTSC, PAL, Dual PAL/ 

NTSC, and PAL-M Standards 

The 1730 Series Waveform Monitors and 
1720 Series Vectorscopes provide a new 
dimension in television signal monitoring 
for both NTSC and PAL applications. 
These versatile instruments are 
lightweight, half-rack width, and have 
bright CRT^ for comprehensive video 
signal monitoring. Both instruments ex- 
ceed normal monitoring capabilities. 

Their unique features make them even 
more powerful when operated in tandem. 
Each monitor has its own advanced 
feature set and the proven 1700 Series 
family performance to provide more 
monitor for the money. These monitors do 
the job faster, better, and easier at a low 
price. 



Complete Line Select 

The 1730 Series Waveform Monitor has 
full-frame line select, with alphanumeric 
readout, that can be tracked by the 1720 
Series Vectorscope when in Auxiliary 
mode. Any one or two lines of the entire 
frame can be selected and displayed, or 
the same line(s) in both fields can be 
viewed at one time. An intensified zone 
in the two-field sweep and on the picture 
monitor output signal indicates the loca- 
tion of the line selection. In addition, any 
successive 15 lines can be overlaid for 
camera and VTR adjustments. 

Simultaneous Channel A and B Display 

These instruments have state-of-the-art 
microprocessor front-panel control. They 
are operator-friendly and provide 
features in half-rack waveform monitors 
or vectorscopes. Both the 1730 Series 
Waveform Monitor and the 1720 Series 
Vectorscope have dual-channel display 
capability, allowing both input 
channels to be displayed on the CRT 
simultaneously. 

Dual-Filter Display 

The 1730 (NTSC) and the 1731 (PAL) 
Waveform Monitors include dual filter 
display, which provides low-pass and flat 
information in the same display. The 
2-Field and 2-Line Display Modes have 
the Low-Pass Filter applied to the left half 
of the trace. In the 1-Line Mode, the two 
signals are overlaid. These filter modes 
can also be used independently. Both 



versions of the 1730 Series have chroma 
filters centered around the subcarrier 
frequency. 

One-Button Front-Panel Recall 

Once the front panel has been set up in 
a frequently used mode, the configura- 
tion can be stored for later one-button 
recall. In addition, when the 1720 is used 
in tandem with the 1730, it will respond 
to this Store/Recall operation. Up to four 
operator-selected front-panel configura- 
tions can be stored from the front panel. 
Four other front-panel configurations are 
factory-programmed settings and are ac- 
cessible from the Remote Control 
interface. 

Differential Phase and Gain 
Measurements 

The 1720 Series Vectorscope graticule has 
scales for measuring Differential Phase 
and Gain. The Differential Phase scale 
has markings at 2° intervals. The Dif- 
ferential Gain scale has markings at 5% 
intervals. For even greater precision, the 
1720 and 1730 Series can be coupled for 
using the field or line sweep on the 1730 
Series Waveform Monitor. The Waveform 
Chroma filter can be used for differential 
gain measurements. 

Stereo Audio Phase Measurements 

Balanced inputs for the X-Y mode are 
available on the 1720 Series Vectorscope 
through a separate input connector. This 
mode is particularly useful for evaluation 
of stereo audio using a special X-Y 
graticule scale for both amplitude and 
phase measurements. X-Y measurements 
can be displayed individually or in com- 
bination with a vector display. This input 
can also be used for other applications 
where X-Y monitoring is useful. 

RGB-YRGB 

The Waveform Monitor can display RGB 
or YRGB staircase. The RGB YRGB stair- 
case input is through a rear-panel 
connector. 

Vector Center-Dot Clamping 

These vectorscopes employ center-dot 
clamping in Vector mode for easy detec- 
tion of residual subcarrier on the signal. 
In addition, with no signal present, the 
center dot automatically dims, prolong- 
ing the CRT life. 

Parallax-Free Internal Graticules 

Both instruments utilize post -accelerated, 
mesh-type CRT? equipped with internal 
graticules to provide parallax-free 
displays. Variable, evenly illuminated 
scales, along with molded bezels, make 
waveform photography simple. 
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TCL/ VECTORSCOPES/ 

I L r\ WAVEFORM MONITORS 



1700 

SERIES 



Portable DC Power 

In addition to being ideal for camera con- 
trol units and video tape recorders, these 
instruments can be equipped with 
cabinet and field upgrades allowing them 
to operate from a 12 V dc source for port- 
able operation. They can be used with the 
Tektronix BPl or other 12 V supply. 
Coupling this dc operation with their light 
weight (about 9 pounds, including 
cabinet), low power consumption, and 
compact size makes these instruments 
well suited for use on a portable produc- 
tion cart. 

Remote Control 

Internal front-panel presets, RGB/YRGB 
enable, along with front-panel recall/ 
setup can be accessed through the Wave- 
form Monitor Remote connector. 

Available in NTSC, PAL, and PAL-M 

Both the 1730 Series and the 1720 Series 
are available in either NTSC or PAL ver- 
sions. The 1721 Vectorscope and the 1731 
Waveform Monitor are the PAL versions. 

The 1735 Waveform Monitor provides 
PAL/NTSC Dual Standard Monitoring. 
PAL-M instruments are available as a 
modified product. 




NEW 



1730 HD 



High Definition Waveform Monitor. 



FEATURES 

• HDTV Sweep Speeds 

• Full 30 MHz Bandwidth 

• Six Video Input Channels 

• Parade and Overlay Displays 

• Half Rack Width 

• Complete Line Select 

• 10 ns/Division Sync Timing 

• Accepts Tri-level Sync 

• On Screen Readouts 

The Tektronix 1730 HD is multistandard, 
wide bandwidth, television waveform 
monitor developed in support of new 
generation High Definition television 
production and transmission systems. The 
familiar 1730 series operating system has 



been expanded to allow full High Defini- 
tion waveform monitoring capabilities in 
camera, telecine, video tape and video 
transmission facilities. 

Selectable Operating Formats 

In addition to supporting the 1125 line/60 
field High Definition production format, 
the 1730 HD also provides monitoring 
capabilities in 525 line/60 field and 625 
line/50 field transmission standards. 
Sweeps are digitally derived and other 
High Definition line, field, and syn- 
chronizing formats may be ordered fac- 
tory installed. The 1730 HD accepts tri- 
level or traditional bi-level synchronizing 
signals. 

Multiple, Wideband Inputs 

Six wide bandwidth input channels are 
provided for monitoring composite or 
component signals. New, SMD (Surface 
Mount Device) input amplifiers provide 
flat frequency response and excellent 
return loss characteristics through 30 
MHz, permitting faithful display of High 
Definition video signals. 

Input signal processing provides a choice 
of DC Restoration or an undamped 
display. One signal may be displayed in a 
dual filter mode, with one line or field 
low pass filtered, and one unfiltered. Up 
to six inputs may be selected for 
simultaneous display, in specific combina- 
tions of side by side and overlay modes. 
When two or three different input signals 
are displayed, the second and third may 
be offset from the first to allow accurate 
comparison. 

Accurate Timing Measurements 

Tb facilitate timing measurements in the 
critical, High Definition environment, up 
to three signals may be presented side by 
side or overlaid. Calibrated timing is 
facilitated by a selectable horizontal 
magnifier. A direct 10 ns/division sweep 
permits measurements to 2 ns per minor 
graticule division for use with tri-level 
sync. 

Full Line Select 

Full frame line select, with on-screen 
readout of line number, is provided in 
each television line/field standard. The 
line to be displayed may be selected at the 
front panel and a predefined line may be 
easily recalled. The selected line is inten- 
sified in the field rate display and on the 
picture monitor output. A 14 line mode 
is also provided. A companion 1720 Series 
Vector Monitor may be connected to 
display a line selected (or full field) vec- 
tor presentation in composite (NTSC or 
PAL) applications. 



ORDERING INFORMATION 

When ordering, please use the nomenclature 
given here. The .standard instrument is con- 
figured for rack mounting and is .shipped 
without a case, handle or cover. If your applica- 
tion is for bench or portable use, please order 
the appropriate enclosure from the optional ac- 
ce.ssories list. 

The television operation .standard, including 
line and field rate and sync type, must be 
specified at time of custom order quotation re- 
quest. Contact your Tektronix sales office. 

Please order appropriate optional accessories 
to configure for rack, bench, or [Kjrtable use. 
The 1720, 1721, 1730, 1731, 1735 and 1730 HD 
are UL-recognized components and meet the 
requirements for listing when used in the ap- 



propriate enclosure. 

1720 Vectorscope 

(NTSC System Applications) $2,250 

1721 Vectorscope 

(PAL System Applications) $2,250 

1730 Waveform Monitor 

(NTSC System Applications) $2,250 

1730 HD High Definition 

Waveform Monitor. $5,900 

1731 Waveform Monitor 

(PAL System Applications) $2,250 

1735 Waveform Monitor 
(PAL/NTSC Dual Standard 
Applications) $2,450 



PAL-M instruments are available as a modified 
product. 

Portable DC Powered Applications 17XX 
(fn>m above) plus 17(K)F1() DC Power Converter 
Kit, 1700F02 Portable Cabinet and BPl Battery 
Pack. Battery charger not included. 



OPTIONAL ACCESSORIES 
Cabinets — 

(Plain) Order 1700F00 $60 

(D)rtable) Order 1700F02 $85 

Side-By-Side Rack Mount — For 
mounting two half-rack instruments 
in a .standard 19-inch rack. 

Order 1700F05 $195 

Blank Panel Adapter — For the 
.side-by-side rack mount. 

Order 1700F06 $60 

Viewing Hood — For high 
ambient light environments. 

Order 016-0475-00 $20 

Cameras— 

(Regular) C-5C Option 02. $465 

(Automatic) C-7 Option 03. $580 

Battery Pack — Requires 1700F02 
case, 1700F10 dc oj>eration kit and 
battery charger. Order BPl $600 

DC Operation Kit — 12 V dc. 

Order 1700F10 $200 
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1740 Wai^form/Vector Monitors with optional 
carrying case and battery pack. 



1740 



Series WaveformA^ector Monitors 



• Two Instruments In One 

• Optional DC Power Capability 

• Bright CRT Display 

• R-Y (V Axis) Mode 

• VITS Monitoring 

• RGB/YRGB Display Capability 

• Remote Control Capability 

• Available In NTSC, PAL, and PAL-M 



The 1740 Series provides all the basic 
waveform monitoring and vectorscope 
functions in a single, compact package. In 
addition, the 1740 Series adds dc power 
operation (optionally), single-line vertical 
interval display which is internally 
preset, an R-Y sweep mode for differen- 
tial phase measurements, and remote 
control of waveform/vector mode and 
most of the front-panel sweep and 
vertical-amplifier response functions. 

The 1740-Series monitors are half-rack 
width. They are intended for use where 
space, power consumption and/or port- 
ability are prime considerations and 
where simultaneous waveform and vec- 
tor displays are not required. 

Typical applications include video signal 
monitoring in VTR bridges, camera con- 
trol units, production switcher consoles, 
and in field production units. 



ORDERING INFORMATION 

These instruments are configured for rack- 
mounting and are shipped without case or han- 
dle. Order appropriate options or optional ac- 
cessories to conhgure for bench or portable 



1740 Waveform/Vector 

Monitor (NTSC Applications) $3,970 



1741 Waveform/Vector 

Monitor (PAL Applications) $3,970 

1742 Waveform/I^ctor 

Monitor (PAL-M Applications) $4,370 

OPTIONS 

Option 05— Internal Waveform 
graticule, External Vector 
graticule. Standard with 1742. + $60 

Option 07— Adds dc power oper- 
ation capability, must be installed 
during manufacture. + $200 

For portable operation — Order Option 07, 
BPl Battery Pack and 1700F02 cabinet. 



OPTIONAL ACCESSORIES 
Battery Pack — Rt»quires 1700F02 
case to mount the BPl to the 
1740 or 1741. Order BPl. $600 

Cabinet — Pained, no handle or 
feet. Order 1700F00. $60 

Cabinet— Pained, with handle 
and feet. Order 1700F02. $85 

Side-By-Side Rack Mount — For 
mounting two half-rack instru- 
ments in a standard 19-inch rack. 

Order 1700F05. $195 

Blank Panel — For one half of 
the side-by-side rack mount. 

Order 1700F06. $60 

Viewing Hood — For high ambient 
light environments. Order 016-0475-00 $20 
Camera — 

C-5C Option 02. $465 

Standard C-4. $410 




1750 Wav^orm/Vector Monitor— Dual Filter/ 
Simultaneous Display. 



I # JU Series WaveformA/ector Monitors 

• SCH Phase Monitoring and 
Measurement 

• R-Y (V Axis) Mode 

• RGB/YRGB Mode 

• Remote Control Capability 

The 1750 Series offers comprehensive 
monitoring and measurement of televi- 
sion signals, including SCH phase and 



color framing, in one compact unit. While 
similar in appearance to other 17(X) Series 
instruments, the 1750 has enhanced per- 
formance in each of its operating modes. 

The unique SCH phase display presents 
horizontal sync timing relative to 
reference subcarrier (burst) for verifica- 
tion of signal format and color framing. 
This mode enables easy analysis and 
monitoring of these important character- 
istics of the television signal; a task which 
previously required complex techniques, 
highly skilled operators, and/or additional 
instrumentation. The 1750 ’s SCH phase 
and color frame displays are derived from 
the standard composite signals. No extra 
pulses or added signal details are 
required. 

The 1750’s SCH capability makes it par- 
ticularly valuable in production and 
editing environments where maintenance 
of SCH phase and color frame are critical 
considerations. Applications include VTR 
bridges, camera control units, switcher 



consoles, master control, mobile and field 
production units, and maintenance oper- 
ations supporting any of these areas. 

The 1750 ’s half-rack package allows easy 
installation in environments where space 
and power requirements are important 
considerations. The 1750 is mechanical- 
ly compatible with other 17(X) Series 
Tektronix instruments. 



ORDERING INFORMATION 

These instruments are configured for rack- 
mounting and are shipped without cases or 
covers. Order appropriate optional accessories 
above to configure for rack, bench or p>ortable 
use. 

1750 Waveform/Vector Monitor 

(NTSC Applications) $5,900 

1751 Waveform/Vector Monitor 

(PAL Applications) $5,900 



For complete Television products information, request the Television Products Catalog. 
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TCrU' VECTORSCOPES/ 

I Ll r\ WAVEFORM MONITORS 



1480 

SERIES 




1485R Option 01 PAL/NTSC Dual Standard 
WaiH^form Monitor (Rack mount). 



IHOU Series Waveform Monitors 

• Bright CRT Especially Suitable for 
Vertical Interval Testing 

• Advanced Measurement Modes 

• Amplitude Measurement Accuracy 
Approaching 0.2% 

• Digital Selection of Line and Field 

• Probe Input Option 

• 15-Line Display for VTR 

implications 

Full feature capability for demanding 
video measurements in a range of 
applications 

The 1480 Series was designed to meet the 
monitoring needs of CCU, VTR, control 
room, transmission facilities, transmitter 
and special systems with optimum ac- 
curacy, precision and performance. It 
features a variety of advanced measure- 
ment modes, amplitude measurement ac- 
curacy approaching 0.2%, and an excep- 
tionally bright CRT that’s especially 
suitable for vertical interval testing. . . 
bright enough for one vertical interval 
test signal selected out of four fields to 
be seen with ease even in a well lit area. 



Digital selection of line and field assures 
positive identification of displayed 
information. 

In addition to a 0.2% amplitude standard, 
the 1480 Series provides superior resolv- 
ing power through calibrated five-times 
expansion of the vertical display, plus off- 
set comparison and fine CRT spot size for 
making highly accurate amplitude 
measurements. 

A unique overlay mode makes it possible 
to superimpose portions of waveform 
displays for exact, side-by-side com- 
parison of levels. 

A noise measurement kit is available for 
factory or field installation in rack mount- 
ing instruments only. 

Among many additional features are a 
probe input option, AFC sweep synchro- 
nization, selectable filters, and 15-line 
display f^or VTR applications. 

The 1480 Series is available in NTSC, PAL, 
PAL-M and NTSC/PAL Dual Standard 
versions. 

Side by side (1480C) or rackmounting 
(1480R) configurations are available. 



PHYSICAL CHARACTERISTICS 





1480C 


1480R 


Dimensions 


mm 


in. 


mm 


in. 


Width 


216 


8.5 


482 


19.0 


Height 


210 


8.3 


133 


5.3 


Depth 


430 


16.9 


457 


18.0 


Weight « 


kg 


lb 


kg 


lb 


Net 


9.8 


21.5 


11.2 


24.6 


Shipping 


24.1 


53.1 


24.1 


53.1 



ORDERING INFORMATION 

1480C NTSC Waveform Monitor S6,.300 

1480R NTSC Waveform Monitor S6,300 

148 1C PAL Waveform Monitor* * ^ S6,300 

1481R PAL Waveform Monitor** $6,300 

1482R PAL-M Waveform Monitor $6,790 
1485C PAL/NTSC Dual Standard 
Waveform Monitor** $6,500 

1485R PAL/NTSC Dual Standard 
Waveform Monitor** $6,500 

OPTIONS 

Option 01 — 1 Mn, 20 pF Probe 
Input (not available with Option 06, 
probe not included). + $300 

Suggested Probe: P6108A lOX, 

2 m Probe; or 3 m Opt. 03 
Option 06— (1480R only) 124 0 
WECO Style Inputs. + $2,075 

Option 07— Slow Sweep* ^ 

(Option 07 performance included 
with Option 06. Do not order with 
Option 06). +$510 

Option 08— (1481C, 1481R, 1485C 
and 1485R only) SECAM Field 
Identification. +$315 

1480F30 Noise Measurement Kit 
1480R, 1481R, 1482R, 1485R only. $600 

** 1481 OR, 14850 R meets European Broad- 
cast Union T^h. 3221-E, Guiding Ptinciples 
for design of Television Waveform Monitors 
*2 Option 07 satisfies EBA Tech 3321 -E § 3.2.2. 




NEW 



TPG-625 



Television Pattern Generator 



• PAL Television Receiver Test Pattern 

• Color Monitor and Receiver Testing 

• Programmable Character 
Identification 

• Ten Bit Digital Generation 

• Digital Genlock 

• Black Burst Outputs 

The TPG-625 is a test pattern generator 
for the PAL color television system. The 
TPG-625 pattern contains the elements 
needed to perform a comprehensive 
visual check of both the monochrome and 
color aspects of color monitor and tele- 



vision receiver performance. In addition, 
the TPG-625 provides text insertion in 
two areas of the pattern for source iden- 
tification. This facility is useful for broad- 
cast and cable system transmission dur- 
ing non-program hours. 

The TPG-625 uses 10 bit 4 F sc digital 
.signal generation. All elements of the pat- 
tern are stored in memory. This architec- 
ture, coupled with a precision 12 bit D to 
A converter, provides a higli degree of ac- 
curacy with superior long term stability. 



ORDERING INFORMATION 

TPG-625 Pattern Generator $7,500 
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TdU' BTSC AURAL 
I LZ r\ MODULATION MONITOR/DECODER 




751 

BTSC Aural Modulation Monitor/Decoder 

• Precision Modulation Monitor for 
Entire BTSC Sound Channel 

• Simultaneously Displays All 
Components Necessary to Assure 
Modulation Remains Within Legal 
Limits 

• Bars Feature Peak Indicators With 
Timed Peak Hold and Easily Set 
Peak Limits 

• Digital Readout Accompanies Each 
Bar for Accurate Setups 

• Alternate Display of Processed 
Audio Levels for Left, Right, Sum, 
Difference, SAP and PRO 

• Electroluminescent Bar Graph 
Display With Precisely Controlled 
Dynamics 

• Internal Auto-Calibrator Assures 
Accurate Modulation Measurements 

The 751 BTSC Aural Modulation 

Monitor/Decoder provides accurate 

modulation monitoring and measurement 

of the BTSC encoded TV sound channel. 



The 751 comes ready to monitor the en- 
tire BTSC sound channel, including SAP 
and PRO. Should the needs of your sta- 
tion change, a simple key sequence on the 
front panel can add or delete SAP or PRO 
from the display. 

Two sets of parameters, peak modulation 
and processed audio, can be alternately 
displayed by a simple front panel 
selection. 

Bar graph and digital readout units of 
measure can be changed from % of max- 
imum to kHz deviation or dB with the 
simple push of a button. 

Also displayed are ir\jection levels for 
SAP, PRO, and Stereo Pilot, as well as the 
level of Spurious Stereo Subcarrier. 

Instantaneous peak values as well as 
“held” peak values are displayed as 
calibrated bars. Each bar is accompanied 
by a digital readout that corresponds to 
the “held” peak value. The bar and 
readout both indicate when an easily set 
peak limit has been exceeded. 



Processing is front-panel selected from 
Expand, De-emphasis, and Flat. A 
monitor output is provided on both the 
front and rear panels for external 
measurements of the Left and Right 
stereo channels, SUM, DIFF, SAP, and 
PRO. A switchable headphone output is 
also located on the front panel. 

Precisely decoded Left and Right stereo 
channels, SAP, and PRO 600 Q balanced - 
line outputs are provided on the rear 
panel through XLR connectors. 

Remote alarm contact closures for No 
Pilot, Pilot/Sync Unlock and (stereo) 
Phase/Inverted are provided on the rear 
panel through a 9-pin D sub-miniature 
connector. Alarm conditions are also in- 
dicated on the display. H sync for measur- 
ing Pilot Phase Lock is obtained via the 
rear panel Composite Video loop- through 
connector. 

The 751 is a 178 mm (7 inch) hi^, full- 
rack-width instrument that weighs ap- 
proximately 13.5 kg (30 lb). 



ORDERING INFORMATION 

751 BTSC Aural Modulation 
Monitor/Decoder $12,000 



For complete Television products information, request the Television Products Catalog. 
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Td L/ STEREO AUDIO MONITOR 
I Ll r\ AUDIO VECTOR CONVERTER 




and ac^acent bar graph, you can observe 
amplitude information, stereo separation, 
and phase correlation between the Left 
and Right channels. Also of great impor- 
tance, you can see monaural amplitudes 
resulting from the stereo channels. 

Your choice of automatic or manual gain 
control provides flexible control of the 
pattern size. With no input signal, the 
display will dim to prolong CRT life. 

Two calibrated bars are dedicated to the 
Left and Right channels. The input to a 
third bar is selectable from Sum, Difference 
(both internally derived), and an Auxiliary 
input on the rear panel. These bars give the 
operator accurate level indicators featur- 
ing a three-second “peak hold” that makes 
level monitoring easier than ever. 

The 760 is ideally suited for use in editing 
suites, master control, transmission, and 
any other locations where monitoring the 
stereo audio signal is a must. 

760 Stereo Audio Monitor. 



/ou stereo Audio Monitor 

• Graphic CRT Display of Stereo 
Audio Signal 

• AGC for Continuously Viewable 
Pattern 

• Bar Graph for Quick Setups and 
Accurate Peak Indication 

• Third Bar Indicates Monaural Levels 
When Set to SUM 

• Suitable for Phase and Amplitude 
Measurements 



With Tektronix’ 760 Stereo Audio Moni- 
tor, the audio engineer can analyze a pat- 
tern display of the stereo audio signal. 
This display, along with a high-resolution 
bar graph, provides accurate monitoring 
and measurement capabilities. Used in 
both operation and setup, the instrument 
provides immediate feedback of the audio 
signal for creative or technical correction. 
With the appropriate test signals, the unit 
can also be used for accurate phase and 
amplitude measurements. On the CRT 



ORDERING INFORMATION 

These instruments are configured for rack- 
mounting and are shipped without cases or 
covers. Order appropriate optional accessories 
to configure for rack, bench or portable use. 
The 760 is a UL recognized component and 
meets the requirements for listing when used 
in the appropriate enclosure. 

760 Stereo Audio Monitor $1,990 

Portable Dc Powered Applications 
760 Stereo Audio Monitor plus 1700F10 Dc 
Power Converter, 1700F02 Portable Cabinet, 
and BPl Battery Pack. 




AVC-20 Audio Vector Converter. 



AVC-20 



Audio Vector Converter 



• For Any NTSC Vectorscope 

• Balanced Line Level Inputs 

• Time Code or Third Channel Input 

- Field Locked for Time Code Phase 

• User-Selectable Display Formats 

- Lissajous Pattern with Calibrated 
Amplitude 



- Lissajou Pattern and Sweep 
Displays of Both Channels 

• Time Versus Amplitude Sweep 
Display 

- Selectable Between All Three 
Inputs 

- Left Plus Right Sweep 

• Low Power Consumption 

• Cost Effective 

• No Front-Panel Space Required 

• Simple Remote Control 

The AVC-20 provides stereo audio 
monitoring capability when installed with 
an NTSC vectorscope. Complete audio 
monitoring can be added to VTR bridges, 
master control consoles, and other loca- 
tions requiring stereo audio monitoring 
without modifying the vectorscope and 
without using front-panel space. Stereo 
phase, individual signal amplitudes, and 
audio distortions can be observed by 
simply using the B input to an existing 
vectorscope. A third audio input channel 
and a field -locked sweep are available for 
monitoring time code or a second- 
language program. 



The Tektronix AVC-20 is easy to operate, 
install, and afford. It’s an excellent choice 
for stereo television facilities. 



ORDERING INFORMATION 

AVC-20 Audio Vector Converter $495 




Live audio, left and right channels, time ver- 
sus amplitude sweep display, and Lissajous 
pattern (center) with correct stereo phase. 
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TCIZ TELEVISION DEMODULATORS 
I L. r\ RANDOM NOISE MEASURING SET 




The 1450-1 is compatible with System M Television Transmission, the 1450-2 is compatible 
with System B/G, and the 1450-3 is compatible with System I. 



1450 - 1 / 1450 - 2 / 

1450-3 

Television Demodulators 

• Measurement-Quality Performance 
for Negligible Distortion 

• Synchronous Detection Eliminates 
Quadrature Distortion 

• Envelope Detection for Accurately 
Determined Differential Phase 

• Surface Acoustic Wave Filter 
Provides Precise Nyquist Slope; 
Excellent Long and Short-Term 
Stability 

• Digital Readout of Input Power Level 
for Easy, Accurate Field Strength 
Readings 

• Constant-Bandpass Characteristics 
Over Wide Dynamic Range 

• Any Single VHF or UHF Channel 
Operation 

• UHF and VHF Tunable Down 

Converters 

The 1450-1 (System M), 1450-2 (System 
B/G) and 1450-3 (System I) demodulator 
mainframes are combined with a 
Tektronix Television Down Converter 
(TDC) to provide an accurate link be- 
tween your transmitter’s RF signals and 
video baseband measuring equipment. 



ORDERING INFORMATION 



SYSTEM M 

1450-1 Tblevision Demodulator 
(Order one Vision IF option) $14,900 

OPTIONS 

Option 01 — 37 MHz Vision IF. NC 

Option 02 — 38.9 MHz Vision IF. NC 

Option 03 — 45.75 MHz Vision IF. NC 



For demodulation of RF signals, one of the 
following three down converters must be 
plugged into the 1450-1 mainframe. Order 
one Vision IF option and either Option 11 
or Option 14. 

TDC Fixed Channel Down Converter. 



Stipulate channel number when 
ordering. $4,100 

TDC-1 Tunable Down Converter 
VHF Band. $7,660 

TDC-2 Tunable Down Converter 
UHF Band. $7,660 

Option 01 — 37 MHz Vision IF. NC 

Option 02—38.9 MHz Vision IF. NC 

Option 03 — 45.75 MHz Vision IF. NC 

Option 11 — System M Countries.* NC 

Option 14 — Japan and Okinawa. NC 

FIELD UPGRADE KIT 



For upgrading 1450-1 (S/N B019999 and below) 
to provide a wide band audio output suitable 
for use with BTSC System multichannel sound 
in the U.S. and with stereo sound in Japan. 
1450F20— Field Upgrade Kit $2,150 

* Except Japan and Okinawa. 



D 

1430 Random Noise Measuring Set 



ORDERING INFORMATION 

SYSTEM B/G 

1450-2 Tblevision Demodulator 

(Order both Option 02 and 

Option 09) $13,145 

OPTIONS 

Option 02—38.9 MHz Vision IF. NC 

Option 09— + 90ns/170 ns Group 

Delay. NC 

For demodulation of RF signals, one of the 
following three down converters must be 
plugged into the 1450-2 mainframe. Order 
both Option 02 and Option 12. 

TDC Fixed Channel Down Converter. 



Stipulate channel number when 
ordering. $4,100 

TDC-1 Tunable Down Converter 
VHF Band. $7,660 

TDC-2 Tunable Down Converter 
UHF Band. $7,660 

Option 02 — 38.9 MHz Vision IF. NC 

Option 12— System B/G/I countries. NC 



ORDERING INFORMATION 

SYSTEM I 

1450-3 Tblevision Demodulator 

(Order Option 02) $13,145 

OPTION 

Option 02 — 38.9 MHz Vision IF. NC 

For demodulation of RF signals, one of the 
following three down converters must be 
plugged into the 1450-3 mainframe. Order 
both Option 02 and Option 12. 

TDC Fixed Channel Down Converter. 



Stipulate channel nuniber when 
ordering. $4,100 

TDC-1 Tunable Down Converter 
VHF Band. $7,600 

TDC-2 Tunable Down Converter 
UHF Band. $7,600 

Option 02 — 38.9 MHz Vision IF. NC 

Option 12— System B/G/I Countries. NC 



ORDERING INFORMATION 

SYSTEMS 0 AND K 

1450 Series Tblevision Demodulators and Down 
Converters with modifications. Contact 
Tektronix for quote. 



1430 



Random Noise Measuring Set 



• Conforms to CCIR Recommendation 
568 

• In-Service Testing 

• Out-of-Service Testing 

• Program Material Protected by Fail- 
Safe Provisions 

• 525/60 or 625/50 Standards 



ORDERING INFORMATION 

1430 Random Noise Mea.suring 

Set (525/60). $4,115 

Option 01 — Random Noise 

Mea.suring Set (625/50). + $85 




For complete Television products information, request the Television Products Catalog. 
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SPECTRUM ANALYZERS 



TEK 



SPECTRUM ANALYZER PRODUCTS 

Spectrum Analyzers And PC Based Measurement Packages 
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TCIU' SELECTION 
I LZr\ GUIDE 



SPECTRUM 

ANALYZERS 



SPECTRUM ANALYZER PRODUCT SELECTION GUIDE 



DIGITAL SPECTRUM ANALYZERS 



Model 


Frequency 

Rang* 


Displayed 

Bins 


Signal 

Resolution 


Reference 
Level Range 


Sensitivity 


A/D 

Converter 


Amplitude 

Accuracy 


Center Freq 
& Marker 
Accuracy 


Interface 


Page 


3052 


Center Fre- 
quency Range 
CX: to 10 MHz. 
Frequency 
Spans; 1 kHz to 
2 MHz (Real 
Time); 5 to 10 
MHz (Batch). 
1024 pt com- 
plex conversion 
every 200 ps 
(max). 


800 

(1024 Real and 
1024 Imaginary 
are calculated) 


bin widths 
(also holds for 
one signal at 
reference level 
and the other 
at s70 dBc) 


+33 to 
-140 dB 


-150 dBm/Hz 
(7 nVviHz at 
100 kHz) 1/1 
noise corner at 
20 kHz 


25.6 MS/s 
10 bits 


±0.2 dB at 
12.5 kHz 
±0.5 dB at all 
frequencies, 
with error 
correction 


:Slx10*® per 
day and 
^1x10*^ per 
year of value 
displayed 


RS232 

standard 

GPIB 

optional 


94 


2630 


Frequency: 5 
Hz to 10 kHz 
(RealTime): 20 
kHz (Batch). 


25 to 1600 


0.006 to 800 Hz 
(selectable) 


Selectable 


55 mV to 10 V 
full scale 


51.2 kHz 
12 bits 


±0.2 dB 


0.01% 


RS232 
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MICROWAVE SPECTRUM ANALYZERS 



Model 


Counter | 


Frequency Range 


Frequency Accuracy 


Ref 

Accuracy 


Resolution 

Bandwidth 


Average 
Noise Level 
(Min RBW) 


Amplitude 

Meaa. 

Range 


GPiB 


Config. 


Page 


Coaxial Input 


w/Exter. 

Mixers 


2756P 


Y 

Y 

Y 

Y 


10 kHz to 21 GHz 


325 GHz 


Freq X Ref Accuracy 
+0.2 X (Span/div or 
Resolution Bandwidth) 
+(2N+25) Hz 


10»/day 

10’^/year 


10 Hz min 
to 

3 GHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Yes 


Lab 


106 


494AP 


Yes 


Portable 


116 


NEW 

2755AP 


5x10'^/year 
10*« @ 25°C 
within 
30 minutes 


100 Hz min 
to 

3 MHz max 


-120 dBm 


+30 dBm 
to 

-120 dBm 


Yes 


Lab 


108 


NEW 

492BP 


Yes 


Portable 


118 


2754 


N 

N 


50 kHz to 21 GHz 


N/A 


10-5 


1 kHz min 
to 

1 MHz max 


-110 dBm 


+30 dBm 
to 

-110 dBm 


Plot 


Lab 


110 


2754P 


Yes 


110 



VHF/UHF SPECTRUM ANALYZERS 



2753P 


Y 

Y 

Y 


100 Hz to 1800 MHz 


Freq X Ref Accuracy 
+0.2 X (Span/div or 
Resolution Bandwidth) 
+15 Hz 


10‘®/day 
10-' /year 


10 Hz min 
to 

3 MHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Yes 


Lab 


112 


495 


10-*/day 
10"' /year 


Plot 


Portable 


120 


495P 


Yes 


120 


2710 
Opt 01 


•1 


10 kHz to 1800 MHz 


Freq X Ref Accuracy 
±5 kHz without counter; 
±10 Hz with counter 


3x10 '"/year 
typical 


3 kHz min 
to 

5 MHz max 


-117 dBm 
-129 with 
preamp 


+20 dBm to 
-129 dBm 


•2 


Portable 


122 


Freq X Ref Accuracy 
±700 Hz without 
counter; ±10 Hz with 
counter 


2X10-*/year 

typical 


300 Hz min 
to 

5 MHz max 


-127 dBm 
-139 with 
preamp 


+20 dBm to 
-139 dBm 


122 



•* With Option 02. ** Centronics plot option. 



LOW FREQUENCY ANALYZER 



7L5 


N 


20 Hz to 5 MHz 


Freq X Ref Accuracy 


2X10" 


10 Hz min 


-135 dBm 


+21 dBm 


No 


7K Series 


124 


with L3 






±5 Hz 




30 kHz max 


(-148 dBV) 


-135 dBm 




Plug-in 





SPECTRUM ANALYZER SOFTWARE 



Software Package 


Function 


Language 


Host 


Instrument 


Page 


GRASP Applications Software: 
S26RF00 


High level menu operated: 

• Measurements • Waveform Operations 

• Filter Tests • Utilities 

• Signal Searches 


IBM Advanced Basica 2.1 or 
higher 

Tek 4041 Basic 
HP Basic 3.0 


IBM Compatibles. 
Tek 4041. 

HP 200 Series 


All 275xP 
and 49xP 


126 


EMI Prequalification Software: 
S26EM00 


FCC/VDE Conducted or Radiated 
Mil-Std 461B/462 Conducted and Radiated 


IBM Compiled Basic 2.0 


IBM Compatibles 


Depends on 
test being run 


126 


Remote Site Monitoring: 
S26RM00 Host/Operators 
S26RM01 Remote Site 


Monitor/Control/Acquire waveforms 
from multiple remote spectrum 
analyzers via modems/GPIB interfaces 


IBM Basica 2.1 or higher 


IBM Compatibles 


All 275xP 
and 49xP 


127 
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TdU' 3052 DIGITAL 
I tZ r\ SPECTRUM ANALYZER 



DC TO 
10 MHz 



FASTEST REAL TtME BANDWIDTH— 2 MHz 




NEW 



3052 



Digital Spectrum Analyzer 



TYPICAL APPLICATIONS 

• Communications 

• Signal Analysis 

• Radar Signal Processing 

• Telephony 



BENEFITS 

• Wide Real Time Bandwidth 
Captures Elusive Spectral Transients 

• Digital Interface Transfers Data 
Quickly (Option 10) 

• System Flexibility Through Use of 
Industry Standards 

FEATURES 

• Real Time Output in Spans to 2 MHz 

• Bank of 1024 Complex Bandpass 
Filters Outputs Spectral Frames at 
Real Time Rates: Every 200 /ts in 
2 MHz Span 

• 800 Frequency Bins Displayed in All 
Spans. Resolves Signals Three Bins 
Apart. 1.25 Hz Minimum Marker 
Resolution 

• Spans From 1 KHz to 10 MHz, with 
Center Frequency Tunable Across 
the DC to 10 MHz Range 

• Trigger and Capture 500 Sequential 

Spectrums at Real Time Rates and 
Scroll the Captured Block 



The 3052 Digital Spectrum Analyzer in- 
troduces nearly a hundred-fold speed im- 
provement. It performs real time spec- 
trum analysis at much wider frequency 
spans, which opens the way to solve dif- 
ficult measurement and analysis prob- 
lems. At 2 MHz, its widest real time span, 
the 3052 updates its spectral output every 

200 fis. 

Spectral frames are the output of a 
digitally implemented bank of 1024 
parallel bandpass filters. The output of 
each filter consists of both real and im- 
aginary data components. 

Filter Bank. The shape of each filter is 
the key to several of the 3052 ’s perfor- 
mance characteristics: frequency 

flatness, amplitude accuracy, spectral 
resolution, dynamic range, sensitivity, 
and the suitability of its digital output 
(Option 10) for post processing. 
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The center frequency of the filter bank 
is tunable, enabling any frequency within 
the 10 MHz range of the instrument to be 
viewed at narrow spans. 

Display. The 3052 display is a high resolu- 
tion, 16 inch, color monitor that displays 
800 frequency bins* *‘. The displays include 
power vs frequency, phase vs frequency, 
spectrogram and waterfall. One display 
can occupy the full screen, or two can be 
presented on a split screen. At wider 
spans, the spectral frame rate of the filter 
bank exceeds the update rate of the 
display. Tb display as much of the filter 
bank’s spectral output as possible at wide 
spans, the data is automatically formatted 
by use of one of the following signal pro- 
cessing selections: Average, Peak, 
Min/Max and where R is the output 
number of frames from the filter bank for 
each one displayed. For more general 
signal processing, R can be manually set 
to values in the range 1 to 1024 for signal 



averaging, and 1 to 65535 under the other 
three signal processing selections. 

Front Panel. Knobs provide quick opera- 
tion of basic spectrum analyzer controls. 
In addition, a liquid crystal display 
presents menus of more extensive 
functions, and prompts the entry of 
parameters. The front panel is also 
detachable for flexibility in positioning 
and handling. 

Block Capture Mode. A block of 500 se- 
quential spectral frames is transferred to 
memory. The block is then transferred to 
the monitor for display in the spectra- 
gram mode. 

With this mode, a user can trigger on a 
spectral event, capture 500 sequential 
frames, then scroll back and examine the 
captured block frame by frame. 

System Architecture and Software. 
The system architecture is based upon the 
VMEbus. Cards comprising the main part 
of the instrument are “pipelined” to a 
stage that links with the standard 
VMEbus. The instrument software 
operates under the SYSTEM V/68*^ ver- 
sion of UNIX*^. Instrument controls and 
functions are implemented in C language 
and card-modular firmware. Program- 
mers have access to selected UNIX and 
C libraries for the development of ap- 
plication programs via an RS232 port. 
Real Time Interface (Option 10). This 
optional interface provides access to real- 
time spectral data output: 32-bit spectral 
data is divided into two parts, available 
at two separate RS422 connectors. Data 
format selections are: 1) Real and Im- 
aginary, 2) Power (dB) and Phase, 3) 
Voltage Magnitude and Phase; and 4) 
Power (linear) and Phase. 

Option 10 also provides a Spectral Event 
Detect output. Two spectral limit masks 
can be set up: a maximum and a 
minimum. When the spectral output is 
outside one of these limits, a TTL low ac- 
companies the data to identify the spec- 
tral frame and bin. 

Analog outputs to drive an oscillographic 
recorder, an x-y monitor or an 
oscilloscope arc provided as part of the 
Option 10. 

** A bin is a hardware storage locationfor the 
complex data output of each filter in the 
hank. Each spectral frame is comprised of 
the parallel outputs from the 1024 bins. The 
central 800 bins are displayed, and coier 
the selected span of the 3052. Each bin is 
considered to ha ve a width of l/800th of the 
displayed span. (All 1024 bins are ac- 
cessable with Option 10.) 

*2 SYSTEM V/68 is a trademark of Motorola. 
UNIX is a trademark of AT&T. 
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TCk' 3052 DIGITAL 
I Ll r\ SPECTRUM ANALYZER 



DC TO 
10 MHz 



CHARACTERISTICS 

FREQUENCY RELATED 

Range— DC to 10 MHz. 

Span— 1 kHz to 10 MHz in a 1,2,5 sequence. 
Resolution Passband (FIR Filter 0.05 dB 
Bandwidth) — Span + 800. 

Shape Factor (Ratio of FIR Filter 3 dB to 60 
dB Bandwidths) — <1.7. 

Center Frequency Setability— Tuning in- 
crements are finer than one bin width in spans 
below 10 MHz. In 10 MHz span, the center fre- 
quency is fixed at 5 MHz (see table below). 
Displayed Bins — 800 for all spans. 



Span«Related Characteristics 



Span 


Processing 

Mode 


Resolution 

Passband 


Spectral Frame 
Output Interval 


Sensitivity, 
at 100 kHz 

dBm dBv 


10 MHz 


Batch 


12.5 KHz 


200 /iS 


-107 


-120 


5 MHz 


Batch 


6.25 KHz 


200 fjLS 


-110 


-123 


2 MHz 


Real Time 


2.50 KHz 


200 fis 


-114 


-127 


1 MHz 


Real Time 


1.25 KHz 


400 tis 


-117 


-130 


500 KHz 


Real Time 


625 Hz 


800 /iS 


-120 


-133 


200 KHz 


Real Time 


250 Hz 


2 ms 


-124 


-137 


100 KHz 


Real Time 


125 Hz 


4 ms 


-127 


-140 


50 KHz 


Real Time 


62.5 Hz 


8 ms 


-130 


-143 


20 KHz 


Real Time 


25.0 Hz 


20 ms 


-134 


-147 


10 KHz 


Real Time 


12.5 Hz 


40 ms 


-137 


-150 


5 KHz 


Real Time 


6.25 Hz 


80 ms 


-140 


-153 


2 KHz 


Real Time 


2.50 Hz 


200 ms 


-144 


-157 


1 KHz 


Real Time 


1.25 Hz 


400 ms 


-147 


-160 



Display Update Rate**— Amplitude/Fre- 
quency plot: ^50 ms, typical. Spectragram 
plot: 16 ms/row, typical. 

MODES 

Display Format— Average, Min/Max, Peak, 
Block Capture. 

Vertical Display — 1 dB/div, 2 dB/div, 5 dB/ 
div, 10 dB/div, Linear; 1-15 dB/div (keyboard 
definable). 

Display Range— 10 divisions. 

INPUT TRIGGERING AND 
ACQUISITION START/STOP 

Sources— Internal, External, Line, Free Run. 



, Bin Width— Span -1-800 (see table). 

Center Frequency and Marker Accuracy — 
^ 1 X 10‘® per day and <1x10'^ per year of 
value displayed. 

Frequency Resolution With FIR 
Filter— ^3 bin widths (also holds for one 

■ signal at Reference Level and the other at < 70 
dBc). 

AMPLITUDE RELATED*i 
Reference Level Range— -l 33 to - 140 dBm. 
Accuracy— ±0.2 at 12.5 kHz; ±0.5 dB at all 
frequencies, with error correction. 

Flatness Across Span — ±0.85 dB normalized 
to 12.5 kHz; ±0.33 dB, with error correction. 
Marker Resolution — 0.03 dB. 

Display Dynamic Range — 110 dB. 

Sensitivity 150 dBm/Hz (7nvVllz) at 

100 kHz. 1/f noise comer at 20 kHz. (See table 
above). 

Aliased Products— 2:80 dBc. 

A/D Converter — 25.6 mega-samples/per se- 
cond, 10 bits. 

Maximum Input Range — -i-33 to -57 dBm. 
Note: Signals above the Maximum Input Level 
are clipped by the A/D Converter. 

Harmonic Distortion (with signal 6 dB 
below maximum input) — DC to 1 MHz: 65 
dBc; 1 MHz to 10 MHz: 58 dBc. 

IM Distortion (2nd and 3rd order, with two 
signals 6 dB below maximum input — 

DC to 1 MHz: 65 dBc; 

1 MHz to 10 MHz: 60 dBc. 

I Residual Responses — >80 dB below max- 
imum input. 

Zero Frequency Spur — DC coupled: 10 dB 
below Max Input. 

i AC coupled: 40 dB below Max Input. 



Continuous Modes — One spectral frame out- 
put from the filter bank. Automatic rearm 
after hold-off of 12 times the frame update 
interval. 

Single Frame Mode— One spectral frame out- 
put from the filter bank. Manual rearm from 
front panel. 

Start — Indefinite number of frames output 
from the filter bank. 

Positioning — Trigger sample can be posi- 
tioned in the time domain data window for 
first spectral frame. 

Acquisition Start/Stop Mode— External con- 
trol line turns on/off spectral output from the 
filter bank via trigger connector. START begins 
acquisition data for first frame. Final frame is 
the one completed prior to receipt of STOP. 

CLOCK 

Internal Reference — Frequency: 10 MHz; 
Frequency Drift: 1 part/billion/day, 100 parts 
billion/year. 

External Reference — 1 MHz, ±200 Hz; 5 
MHz, ±1 kHz; 10 MHz. ±2 kHz. 

Loop Bandwidth — 1 kHz. 

DISPLAY MONITOR 
Pixel Resolution — 1024 by 768. 

Refresh Rate — 60 Hz non-interlaced. 
Displayable Colors — 256 concurrent. 

Size— 16 inch. 

INPUT/OUTPUT 

Analog/Digital Converter Auxiliary I/O — 12 
bit digital signal input, bypassing the analog 
front end. 

Digital Down Converter Output/Filter 
Bank Input — 16-bit heterodyned and filtered 
time domain signal data output. 16-bit direct 
input to filter bank. 



Real Time Output— Option 10. 

RS232 Port — 2 ports, one DTE and one DCE. 

SIGNAL INPUT 

Coupling — (AC and DC) AC: -3dBat 10 Hz. 
Impedance— 50 0, 1 MB. 

Maximum Rated Input — 50-Ohm: 5 Vrms 
(-1-27 dBm) 1 Megohm: 500 V dc, 17 Vrms ac 
(^25 dBv). 

POWER REQUIREMENTS*^ 

Line Frequency — 47-63 Hz. 

Line Voltage— 90-132 V AC, 180-264 V AC. 
Input Power — 800 Watts (typical). 

ENVIRONMENTAL*^ 

Altitude — Oi)erating: 10,tKX)ft. Nonoperating: 
15,(K)0 ft. 

Temperature— Operating: 5-40 °C. Nonoper- 
ating: -20 to -l60°C. 

Relative Humidity — Noncondensing: 5 to 
95% over a temperature range of 10 to 30 °C. 
Shock— Operating: 10 G (except disks: 5 G). 
Nonoperating: 10 G. 

Vibration — Operating and nonoperating: 2 G 
(except disks). 

EMI— Complies with FCC 20780, Part 15, Sub 
Part J, Class A. 



Physical Characteristics 



Dimensions 


mm 


in. 


Width 


483 


19.00 


Height 


756 


29-75 


Depth 


629 


24.75 


Weight 


kg 


lb 


Net 


463 


210 



ORDERING INFORMATION 

3052 Digital Spectrum Analyzer S75,000 
Includes: Operators manual; maintenance 
manual; and operators guide. 

OPTIONS 

Option 01— GPIB (IEEE-488.2) In- 
terface. Functions as a “listener 
talker.” -fS1,995 

Includes: VME board and driver software. 
Option 10— Real-Time Interface -»-S9,500 
Includes: Two RS422 compatible digital data 
outputs; Spectral Event Detect output; and 
analog outputs for Tek 608 monitor, 
oscilloscope and o.scillographic recorder. 
Option 1 1— Compatibility with 
Tektronix 4696 Color Ink-Jet 
Printer. -i-S 1,495 

Includes: parallel printer port, cable and driver 
software. 

INTERNATIONAL POWER PLUG OPTIONS 

Al— Universal Euro 220 V 16 A, 50 Hz. 
A2— UK 240 V 13 A, 50 Hz. 

A3— Australian 240 V 10 A, 50 Hz. 

OPTIONAL ACCESSORIES 

P6134— lOX, 10 MB passive probe. $170 
Rack— Order 437-0398-(H). $1,500 

WARRANTY 

On-site 90 days part and labor. 

•* Tfir rati Otis hi this section arc 

prctimiiiary and subject to rhatuje. 

** No markers, single wa reform. 
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NEW 2630 Fourier Analyzer: complete spectrum, network, and waveform analy.sis from dc to 20 kHz. 



NEW 



2630 



Fourier Analyzer 



TYPICAL APPLICATIONS 

• Structural Analysis 

• Control Systems 

• Machine Vibration 

• Audio and Acoustic Tests 

• General Purpose Signal and System 
Analysis 

BENEFITS 

• Spectrum Analysis, Network 
Analysis, and Waveform Recording 
for Complete Signal and System 
Analysis 

• Easy-To-Learn User Interface 
Requires Minimum Operator Training 

• Completely Programmable for Fast, 
Accurate, and Repeatable 
Production Testing 

FEATURES 

• 2 or 4 Channels 

• DC to 20 kHz Frequency Range 

• 10 kHz Realtime Bandwidth 

• 75 dB Dynamic Range 

• Full Alias Protection 

• Works With Any IBM PC^* *^ or 
Compatible 

• Zoom Capability (Options 2H & 3H) 

• Programmable Source (Option 4H) 



• Extensive Programming Library for 
Developing Custom Measurements 
and Displays (Option 2S) 

The 2630 Fourier Analyzer represents a 
new generation signal analyzer that links 
the power of high-performance dedicated 
signal acquisition and analysis with the 
value of PC mass storage and graphics. 
The result is a high-quality, cost-effective 
measurement solution for electrical, 
mechanical, and electromechanical ap- 
plications in the DC to 20 kHz frequency 
range. 

Measurement Power When You Need 
It— Where You Need It 

When you run the 2630’s “IP” applica- 
tion program, the PC and its peripherals 
become the display, mass storage, 
keyboard, and hardcopy devices of a 
highly integrated signal analysis system. 
Measurement setups are entered quick- 
ly and easily from the PC using an instru- 
ment style user interface provided by the 
IP program. The PC’s monitor also 
displays the 2630’s measurements 
results— but that’s where the 2630’s 
dependance on the PC stops. All of the 
data acquisition, data management, 
signal processing and other computa- 
tionally intensive operations are reserved 
for the 2630’s high-performance measure- 
ment and analysis hardware. 




Con nected to the PEP SOI System Controller, 
the 2630 forms a powerful signal analysis 
workstation. 



And the 2630 is well equipped to handle 
the toughest measurement problems. A 
full 12-bit A/D in each input channel (up 
to 4) provides accurate waveform record- 
ing and a full 75 dB dynamic range free 
of spurs and distortion products. 
Simultaneous sampling on all channels 
provides accurate gain and phase data 
within ±0.2 dB and ±2 degrees. When 
the measurement situation requires that 
large amounts of data be recorded for 
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i for later analysis, the 2630’s optional 
f parallel interface allows A D data to be 
stored directly to the PC’s hard disk. The 
data can then be played back into the 
2630 at any time and analyzed using the 
2630 ’s wide variety of analysis functions. 

For accurate frequency domain measure- 
ments, built-in analog and digital anti- 
alias filters automatically track all of the 
2630’s bandwidth settings from 5 Hz to 
20 kHz. A selection of frame sizes from 
64 to 4096 samples allow you to choose 
the best trade-off between acquisition 
t time and frequency resolution for your 
f particular application. When high fre- 
quency resolution around a specific signal 
is needed, the optional “zoom” feature 
is the solution. It allows you to focus up 
to 1600 spectral lines within a span as 
small as 10 Hz about the frequency of in- 
terest. The result is detailed analysis with 
a resolution of up to 0.00625 Hz! 

But measurement performance also 
means signal processing speed and the 
2630 is at the top of its class. It performs 
a 1024 point FFT in 28 milliseconds. Even 
more important, the 2630 supports that 
level of performance right through to the 
averaging process to provide a 10 kHz 
realtime bandwidth. That’s the kind of 
performance typically reserved for 
analyzers costing two to three times 
more. 

Complete Time and Frequency Domain 
Analysis 

All of the key analysis functions are built 
into the 2630, and are easily selectable 
from the on-screen display. A few menu- 
driven keystrokes is all it takes to apply 
any of the 2630’s powerful built-in 
features. Standard analysis functions in- 
clude: transfer function (frequency 
response), auto and cross spectra, 
coherence, impulse response, as well as 
auto and cross correlation measurements. 
No programming is needed. 

Time-domain data can also be analyzed 
with the Tektronix 2630 Fourier Analyzer. 
Up to four graphs on the screen allows 
signals in all four channels to be 
monitored simultaneously. TYiggering is 
easy too. Selectable threshold, slope, and 
hysteresis allow signals acquisitions to be 
triggered on a variety of waveform con- 
ditions. Triggering can al.so be u.sed to 
capture exactly the portion of the signal 
desired. 

Many complimentary features such as 
versatile display scaling, engineering 
units, data cursors and data labeling allow 
you to extract and retain important infor- 
mation about your data. Data and instru- 
ment setup storage to the PC’s hard or 
floppy disks is also easy and convenient. 
When data is stored, complete setup in- 
formation, including all display param- 
eters, is also saved with the data. This 



means when you recall the data it will be 
displayed just as it was when you stored 
it. Tb document your efforts, complete 
screen dumps with data and setup infor- 
mation can be sent to a plotter or dot- 
matrix printer. 

For stimulus/ response testing, the 2630 
provides an optional built-in source with 
arbitrary function generation and 
playback capability. You can either 
choose one of the many standard stimulus 
signals or create the special signal you 



may need 


by either 


programming it 


directly or simply regenerating previously 


acquired data. 
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Any standard EGA^ compatible display nrill 
allow multiple waveforms to be viewed 
simultaneously. Here the stimulus and 
response waveforms (top) are displayed with 
the computed frequency response (bottom). 

Additional Tools and Applications 

While the extensive set of standard 
features listed above will meet most 
measurement and analysis requirements, 
more power can be added. The 2630 can 
be individualized to specific applications 
with the optional TurboPac Application 
Library software. This programming 
library allows you to obtain full control 
of the 2630, acquire data, and develop 
custom operator interfaces using 
Borland’s efficient TurboPascaF^^ pro- 
gramming language. In addition to basic 
commands, TurboPac includes example 
application programs which can serve as 
building blocks for developing your own 
custom programs. The example programs 
include: 

• Third octave analysis 

• Spectral mapping 

• System identification (curve fitting) 

• Swept sine transfer function analysis 

• Waveform math functions 

The waveform math example application 
is an extremely advanced program and 
will generally provide a complete solution 
to most waveform calculation needs. This 
program can be used with any data file 
that is in the 2630’s Instrument Program 
format, and provides the same easy 
operation as the 2630’s operator inter- 
face, including interactive displays and 



graphic output of results. Math functions 
include: define and modify waveforms; 
add, subtract, and multiply waveforms; 
add a constant or multiply by a constand; 
raise to a power; sine or cosine (real or 
complex); log and exp (real or complex); 
complex corrugation; integrate and dif- 
ferentiate; direct and inverse Fourier 
transforms; arctangent with phase un- 
wrapping; magnitude of complex data; 
closed-loop to open-loop transforms; 
phase randomization; and group delay. 
The math program can be involked easi- 
ly from the instrument program by using 
the FIO key, allowing math to access any 
data available in the 2630. There is even 
an option for sending modified 
waveforms to the 2630’s optional ar- 
bitrary signal generator. 

Open System Advantages 
The 2630 uses a standard PC for general 
tasks such as display and mass storage. All 
that’s needed is an IBM XT, AT, 

PS/2, or compatible with a serial port, one 
floppy drive, at least 512K RAM, and an 
Enhance Graphics Adapter (EGA)^^ 
display. 

The 2630 connects directly to the PC’s 
serial port; no special interface is needed. 
The Instrument Program software sup- 
plied with the 2630 provides all the 
operating software and equips the 2630 
with all the standard analysis features. No 
additional software is necessary. 

By integrating the PC into the 2630 
design, the 2630 provides an extremely 
flexible and cost effective measurement 
solution. The high quality display, 
keyboard and mass storage units are all 
components of your measurement system 
that can be economically upgraded as PC 
component technologies advance in 
capability and value. You can also take ad- 
vantage of low-cost networking to other 
PCs and mainframes. 



,«•'« .iia t: 

4||a^ aai. ! a i»c« 

.. \ h 

— ' Mr 

I 

"*«• ” 


fi tMic« 

4|2« mL 1.4 l0Cm 

.1 

f' 

aa a‘- -aa.» RMHa.m ‘ 


' 


- - 1' 

ja.a--. 

f\ 


. 


Y1 




■ 1 ! 


)i «... . 






\v' ’ 




1 


{•tiiifSii’):. 111!. 







Using the example Math program provided 
with the optional TurboPac Application 
Library, waveforms can be manipulated 
quickly and easily. Here the upper-left ac- 
celeration trace is integrated twice to provide 
a displacement vs frequency trace (upper 
right). The lower traces represent the open-loop 
frequency response of a control system 
calculated from a closed-loop measurement. 
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200.0 

Ch“l/2 COM 



x: 4200 Hertz 



— Hertz — 20000. 

Lin 55nU AC / receive filter output 
receive filter input 

g: 0.78766 



OUTPUT 

Irm U Offsetr 0.00 U 
on = 10.0 

off= 0 

DTSPIAV 

Double LOGx Hz 

OURSOK 

Both Single 
STORAGE 

drv : pa th\f i 1 enane . dat 
riO= Math 

Analog rec= 0 

RUN ENABLE HELP 
off off on 



enter the function generator aMplitude 

- in Molts RMS for RandoM and AdJ-rand 

- in Volts PEAK for all other functions 



The availability and value of complemen- 
tary software to support your design, 
analysis, test and documentation needs 
further contributes to the value of your 
2630 system. Borland’s TurboPascal is an 
excellent example. When teamed with 
the TurboPac programming library, this 
consumer-priced package provides a 
powerful environment for the rapid 
development of custom analysis routines 
and measurement automation programs. 

Another benefit of the 2630 design is that 
the acquisition and analysis capabilities 
are not limited by the performance of the 
PC. All of the acquisition and analysis is 
done in the 2630 itself, passing only in- 
terum and final results to the PC. As a 
result, you can access the full power of 
the 2630 with any properaly configured 
PC. 

However, when using complementary 
software packages such as TurboPac or 
other application software, consider Tbk’s 
PEP 301 instrument controller. 

The PEP Series provides the full power 
of the Intel 80386 running at 16 MHz to 
quickly handle even the most intensive 
analysis problems. 

For portability, laptop computers are the 
way to go. The 2630 together with a lap- 
top computer adds up to a complete 
system weighing less than 35 pounds. This 
lets your complete analysis system be car- 
ried to the field with shoulder bag 
convenience. 

Of course, no job is complete without 
documentation. That’s why the 2630 pro- 
vides complete screen dump capabilities. 
All screen graphics and text, including 
setup information, can be copied to a dot- 
matrix printer or digital plotter like the 
Tektronix HClOO Color Plotter. 

A Friendly Control Panel with Built-In 
Help. 

The 2630 is so easy to learn that inex- 
perienced operators will be using it in a 
matter of minutes. They only need to 
know one command, “IP”. When IP is 
typed, the 2630 ’s Instrument Program 
puts a dual-grid display on the screen (see 
illustration above). The 2630 ’s entire 
setup and processing status is shown on 
the screen along with current plots. A 
simple single-level menu lets the operator 
change anything— from acquisition 
parameters to processing selections— by 
Just typing the first letter of the 
highlit ted menu item. 

The built-in Help function is smart 
enough to supply exactly the information 
needed, when it’s needed. It’s context 
sensitive. There’s always a Help message 
at the bottom of the screen to describe 
the current selection when you want it. 



Tb show how easy the 2630 is to operate, 
a free demonstration disk is available for 
exploring the entire Instrument Program. 
A few minutes with this disk will 
demonstrate the 2630 ’s capabilities and 
operation, without ever looking at a 
manual. Copies are available by calling 
the nearest Tektronix sales office. 



CHARACTERISTICS 

INPUT SUBSYSTEM 

Channels — ^Two (four optional). 

Sample Rate— 51.2 kHz per channel, with 
simultaneous sampling; on each channel. 
Bandwidth— DC to 20 kHz, with 12 range 
selections from 5 Hz to 20 kHz in a 1,2,5 
sequence. 

Input Type— Differential with low side re- 
turned to chassis through 10 ohms. 

Input Impedance— 100 kO, 200 pf. 

Common Mode Rejection— 60 dB at 1 kHz. 
Maximum Input Voltage — 30 Volts 
continuous. 

Coupling— DC or AC coupling, individually 
selectable or programmable for each channel. 
Sensitivity— 16 ranges in 3 dB steps from 55 
mV to 10 V full scale, individually selectable 
or programmable for each channel. 

Dynamic Range— >75 dB (two tone test). 
Channel Matching — Gain matched within 
0.2 dB, phase matched within 2 degrees. 
Crosstalk — >90 dB isolation between 
channels. 

Frequency Accuracy— Better than 0.01%. 
Zoom (optional) — to 0.006 Hz resolution for 
any center frequency between DC and 20 kHz. 
Center frequency resolution is better than 1 Hz. 



Antialiasing Filters — Analog elliptic filter 
with 20 kHz cutoff followed by TMS320-based 
digital filters. Provides 400 alias-free lines from 
a 1024-point FFT. Overall ripple < ±0.2 dB. 
Autocalibration— Done by internally zeroing 
the input to measure amplifier DC offset and 
by internal connection to the optional output 
channel for gain calibration. 

Triggering — Internal: Pre or post delay, select- 
able threshold, slope, and hysteresis. Trigger 
source may be any channel, filtered or un- 
filtered. External: TTL input. 

CONTROL PROCESSOR 
Central Processing Unit — National 32016 
with NS32202 Interrupt Control Unit, NS32081 
Floating Point Coprocessor, and four Direct 
Memory Access channels. 

Memory— 1 Mbyte RAM, 8 Kbyte PROM. 
(PROM contains diagnostics and code to 
download (the RAM over the serial interface.) 
Serial Interface-Primary (to Personal Com- 
puter): supports RS-232, 422, 423 at rates from 
1.2 to 115 Kbaud. Auxiliary: supports RS-232, 
422, 423 at 1.2 to 38.4 Kbaud. 

Parallel Interface (optional) — 16-bit parallel, 
with sustained transfers to disk at 100 
Kbytes/sec (nominal). Speed determined by PC 
disk. Includes a 4096-word input FIFO and a 
4096-word output FIFO. 

ARRAY PROCESSOR 

Central Processing Unit— Tbxas Instruments 
TMS32010. 

Memory— 4Kx 16 control store (static RAM) 
and 8Kxl6 data store (static RAM) with ad- 
dress sequencer. 

Interface — Direct Memory Access to system 
bus, processor interrupts. 
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Functions — FFT, windowing, and auto- 
spectrum. 

Fast Fourier Transform (FFT) — Block 
floating point with 80 dB dynamic range. 
Power-of-two frame sizes between 64 and 4096 
points. Choice of 12 different windows. A 
1024-point real transform with windowing 
takes 28 mS. 

Real-Time Rate— 10 kHz real-time bandwidth 
for single-channel measurements, including an 
FFT with full floating-point autospectral 
averaging. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


381 


15 


Height 


147 


5.8 


Depth 


394 


15.5 


Weight* 


kg 


lb 


Net 


7,7 


17 



POWER REQUIREMENTS 

Line Voltage— 115 or 230 V. ±10%. 

Power Comsumption — >120 W. 

ENVIRONMENTAL 

Operating Temperature— 0 to 50° C. 
Electromagnetic Interference — Conforms to 
VDE 0871 Class B. 

Shock and Vibration — Conforms to MIL- 
T-28800C Type 3 Class 5 Style E. 

CONNECTORS AND INDICATORS 
Front PEinel — One output BNC connector with 
output channel option, up to four input BNC 
connectors, three LED indicators (Power, Ac- 
tive, Transfer). 

Rear Panel — ^Two female 9-pin D-typ>e connec- 
tors (serial ports), f two male 9-pin D-type con- 
nectors (external sampling, external trigger), 
reset switch, power switch, fuse, ISO power 
cable connector. 

OUTPUT SUBSYSTEM OPTION 

Channels— One analog output channel. 
Output Functions — User-defined functions of 
preprogrammed sine, square, sawtooth, 
triangle, impulse, random, translated random, 
and burst psuedo random functions. 

Output D/ A— 16-bit digital-to-analog converter 
with 14-bit linearity and 75 dB dynamic range. 
Smoothing Filters — Analog smoothing filters 
with same characteristics as input subsystem 
antialiasing filters. Includes sin (x) /x 
correction. 

Drive— 20 mA drive capability, unconditional- 
ly stable. 

Level — 10 V full scale with 12-bit MDAC for 
level attenuation. 

Output Impedance — 50 ohms. 

Protection — Tb 20 Volts continuous. Relay 
shorts the output under power fail conditions 
to protect external equipment. 

MINIMUM SYSTEM REQUIREMENTS 

The 2630 Fourier Analyzer operatoes with an 
IBM PC, XT, AT, PS/2 (or compatible) having 
the following minimum requirements: 

• DOS 3.0 or higher 

• 512 Kbytes of Ram 

• One serial port 



• Flexible diskette drive 

• Intel 8087, 80287, or 80387 coprocessor 

• Enhanced Graphics Adapter (EGA) 

• Monochrome or color EGA monitor 



ORDERING INFORMATION 

When ordering the 2630 fourier Analyzer, 
please use the exact nomemclature given here: 
2630 — Fourier Analyzer with 
two input channels $9,950 

Includes: Instrument Program Software and 90 
days of upgrades; 2630 Users Guide 
(070-6910-00); System Simulator Box 
(020-1651-00);! Pbwer Cord (please specify); 
Serial Interface cable (please specify) 
OPTIONS 

Option IB — Serial Cable for 
IBM PC or XT (25-pin, D-type, 
020-1648-00)."* 

Option 2B— Serial Cable for 
IBM AT or PS/2 (9-pin, D-type, 
020-1649-00)."* 

Option 1C — Soft Carrying Case 
020-1646-00. -f$125 

Option 2C — ^Transit Case 
020-1647-00. + $475 

Option IH — Two additional input 
channels 020-1639-00. + $3,000 

Option 2 H— Two-channel zoom 
020-1640-00. +$1,000 

Option 3H — Four-channel zoom 
(four-channel systems only) 

020-1641-00. +$2,000 

Option 4H— One output channel 
020-1642-00. +$2,000 

Option 5H — Parallel Interface 
(for high-speed disk acquisition, 
requires Option 25). 020-1643-00. +$3,000 

Option 25 — PEP 301 System 
Controller. + $7,995 



SOFTWARE OPTIONS 

Option 2S— TurboPac, Application 
Library 020-1644-00 (includes one 
year update service) and TurboPac 
Reference Guide 070-6911-00. + $1,100 

Option 2 R— TurboPac Run-Time 
License for addisional 2630s 
020-1652-00. + $250 

Option 3S—PC Matlab (includes 
Control Systems Tbolkit.) 

020-1645-00. +$1,100 

INTERNATIONAL POWER PLUG OPTIONS 
Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 

Option A4 — North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
WARRANTY’PLUS SERVICE PLANS 



IM — Plus 1 year of hardware 
warranty 


+ $900 


lU — Plus 1 year of update 
service for Instrument Program 
Software 


+ $250 


2U — Plus 1 year of update 
service for T\irboPac Application 
Library Software 


+ $250 



"* Contdct your local sales representative, 

IBM, PC, AT, and PS/2 are trademarks qf Interna- 
tional Business Machines Corporation. 

Turbo Pascal is a registered trademark qf Borland 
International, Inc. 

MATRIX is a trademark of Integrated System. 



Lightweight and rugged, the 2630 can be used with a portable PC to make an easily transport- 
able system. 
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Plotter 
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Rackmount 
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Rackmount 
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Rack Adaptor 


016-0844-01 
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PEP 301+EMI SW 
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Silver Battery 
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MATE/CIIL 
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Instrument Cart 
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Transit Case 
(2750 Series) 
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Hard Shipping 
Case (490 Series) 
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Soft Carrying 
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Power Cords 
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490 Series 
Operator Training 
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Warranty-Plus 
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Option M2 


X 


X 


X 


X 


X 


X 


X 


X 


X 


564 


Warranty-Plus 


Option M3 
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S = Standard 
X = Available 

No external mixer. 

*2 Option 07 cannot be combined with Options 21 and 22. 
Various formats available. See page 101 for part numbers. 
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OPTION DESCRIPTION 

Option 07—75 fl dBmV input and 
calibration in addition to normal 50 
n dBm input and calibration. +$750 

Includes: 42-in. BNC to BNC connector 75 fi 
coax cable (012-0074-00) and BNC male to 
female adapter connector (013-0126-00). (Not 
combinable with Options 21, 22. No external 
mixer capability). 

Option 21— Hi^ Performance 18- to 
40-GHz Waveguide Mixer Set in- 
cludes two mixers A and K (18 to 
26.5 GHz, and 26.5 GHz to 40 GHz). + $2,650 
Includes: Diplexer assembly (015-0385-00). 
Option 22— High Performance 18- to 
60-GHz Waveguide Mixer Set in- 
cludes three mixers A, K, and U (18 
to 26.5 GHz, 26.5 to 40 GHz, 40 to 
60 GHz). + $4,460 

Includes: Diplexer assembly (015-0385-00). 
Option 23 — GRASP and GPIB 
Interface. +$1,750 

Includes: GRASP software. National’s PC2A 
(GPIB) card for PC, and GPIB cable. 

Option 24 — Compaq Portable II, 

Model 2. +$4,800 

Includes: GRASP, PC2A, GPIB cable, Compaq 
Portable II (Model 2), 80286 processor, 256K 
byte RAM, 2 each 360K-byte floppy drives, 
built-in monitor, and serial/parallel interface. 
Option 25— Compaq Deskpro, 

Model 2. +$4,900 

Includes: GRASP, PC2A, GPIB cable, Compaq 
Deskpro (Model 2), 8086 processor, 256K byte 
RAM, 2 each 360K-byte floppy drives, enhanced 
color display, and serial/parallel interface. 
Option 26— Compaq Deskpro 286, 

Model 1. +$6,400 

Includes: GRASP, PC2A, GPIB cable, Compaq 
Deskpro 286 (Model 1), 80286 processor, 256K 
byte RAM, 1.2M-byte/360K-byte floppy drives, 
enhanced color display, and serial/parallel 
interface. 

Option 28 — Compaq Deskpro 286, 

Model 20. +$8,400 

Includes: GRASP, PC2A, GPIB cable, Compaq 
Deskpro 286 (Model 20), 80286 processor, 640K 
byte RAM, 20M-byte hard drive, 1.2M- 
byte/360K-byte floppy drives, enhanced color 
display, and serial/parallel interface. 

Option 29— Epson printer. +$550 

Includes: Epson FX-86E printer and parallel in- 
terface cable. 

Option 30— Rackmount 19-in. rack 
width. +$250 

Includes: Rack slides. 

Option 31— Rackmount 19-in. rack 
width with rear panel input/output 
capability (no front panel inputs). + $450 
Includes: Rack slides. 

Option 32— Tbk PEP 301 systems 
controller, extra floppy drive, (see 
page 129) +$8,120 

Option 33— Tbk PEP 301 systems 
controller, extra floppy, GRASP soft- 
ware. (see page 129) + $8,995 

Option 34— Tbk PEP 301 systems 
controller, extra floppy drive, EMI 
software, (see page 129) +$9,595 

Option 39 — Non-Lithium (Silver) 
batteries for battery-powered 
memory. +$50 



Option 41— Digital Microwave Radio 
Enhancement. + $450 

Includes: Wider bandwidth preselector for bet- 
ter signal symmetry in digit^ radio bands; Nar- 
row video filter (approximate 1 /3000th resolu- 
tion bandwidth); Improved frequency span/div 
accuracy at 5-M Hz/di v span. 

Option 42— Replaces MARKER/ 

VIDEO input port on the rear panel 
with a 110 MHz IF output port which 
provides a signal with a 3 dB band- 
width ^4.5 MHz and makes the 
analyzer suitable for broadband, 
swept -receiver measurements. +$1,500 

Option 45 — CIIL language for P- 
versions only (except 2754P). + $4,975 

Option Bl— Service Manuals Vol. 1, 

Vol. 2. +$250 

Option B2 — Operators Manual, Pro- 
grammers Manual (P-instruments 
only) and Service Manuals (Vol. 1 & 

2 where applicable). + $300 

INTERNATIONAL POWER PLUG OPTIONS 
Al— Universal Euro 220 V/6A, 50 Hz. 

A2— UK 240 V/5A, 50 Hz. 

A3— Australian 240 V/6A, 50 Hz. 

A4— North American 240 V/12A, 60 Hz. 

A5 — Switzerland 220 V/6A, 50 Hz. 

VIDEOTAPE/LITERATURE 
490 Series— Operator training videotape pro- 
gram for 490 series portable spectrum analy- 
zers with counter and synthesized markers. 



Order 068-0283-00 %-inch U-MATIC $60 
Order 068-0283-01 Beta $60 

Order 068-0283-02 Beta II $60 

Order 068-0283-03 Beta III $60 

Order 068-0283-04 VHS $60 

Order 068-0283-06 PAL $60 

Order 068-0283-07 SECAM $60 



Numerous data sheets, application notes, and 
magazine article reprints on spectrum 
analyzers and their measurements are 
available. Contact your Tektronix Sales Office 
or representative. 

STANDARD ACCESSORIES 
(May vary slightly from instrument to 
instrument). 

50 0 Coax Cable— BNC to BNC 
Conn, 18 in. Order 012-0076-00. $18.25 

Adapter Connector— BNC Male-to- 
F Female.* » Order 013-0126-00. $19 

75 n Coax Cable— BNC-to-BNC 
Conn, 42 in.** Order 012-0074-00. $19.75 



Programmer’s Manual — (P-instru- 
ments only).*3 
Operator’s Manual — ** 

N Male to BNC Female Adapter- 
Order 103-0045-00. $8.50 

2 Fast-Blo** — 4 A Fuses Order 
159-0017-00. $.30 

Power Cord** — Order 161-0104-00. $6.75 

CRT Light Filter— Amber Order 
3784)1154)1. $3.30 

CRT Light Filter — Gray Order 
378-0115-02. $6 

CRT Mesh FUter— Order 378-0227-01 . $ 8 5 

* * Standard for Option 07 only. 



** For Options Al, A2, A3, A4, and A5, the 
fuses and pouter cord are replaced with ap- 
propriate fuses and power cord. 

*® Contact your local sales representative. 



OPTIONAL ACCESSORIES/ANCILLARIES 



Service Kit— Order 006-3286-01. $810 

CRT Visor— Order 016-0653-00. $35 

DC Blocking Capacitor— TVpe N 
conn. Order 015-0509-00. $310 

DC Blocking Capacitor— Type BNC 
conn. Order 015-0221-00. $115 

Power Splitter— 50/75 Q Order 
067-1232-00. $250 

Cable— GPIB Order 012-0991-00. $ 160 

External Waveguide Mixers— 

WM490K, 18 to 26.5 GHz $1,310 

WM490A, 26.5 to 40 GHz $1,310 

WM490Q, 33 to 50 GHz $1,520 

WM490U, 40 to 60 GHz $1,805 

WM490V, 50 to 75 GHz $2,045 

WM490E, 60 to 90 GHz $2,225 

WM490W, 75 to 110 GHz $2,280 

WM490F, 90 to 140 GHz $2,445 

WM490D, no to 170 GHz $3,410 

WM490G, 140 to 220 GHz $3,490 

(119-1728-00) Thpered Transition (used with 
WM490G), 220 to 325 GHz $1,495 

Diplexer Assembly — Required for 
use with 2750/490 Series Spectrum 
Analyzers and WM490 Series 
Waveguide Mixers. Order 
015-0385-00. $235 

Diplexer Assembly Cable — 

Required for use with Diplexer 
Assembly. Order 012-0649-00. $33 

Microwave Comb Generator — 
TM500/TM 5000 Series compatible. 

Order 067-0885-00. $1,815 

Hard Case— Transit for the 490 
Series. Order 016-0658-00 $795 

Hard Case— Transit for the 2750 
Series. Order 016-0962-00 $450 

Soft Case — For the 490 Series. 

Order 016-0659-00 $140 

TR503 Tracking Generator- 
100 kHz to 1800 MHz $7,080 

TEK HC- 100— Color Plotter $825 

PROBES 



A variety of probes are available in varying fre- 
quency and impedance ranges that can be used 
with 2750/490 Series spectrum analyzers. 
FET Probe P6201— DC to 900 MHz. $1,280 



FET Probe P6202A— DC to 500 

MHz. $735 

C/onventional Probe P6056 — DC to 

3.5 GHz, 6 ft. $200 

Conventional Probe P6057 — IX^ to 

1.4 GHz, 6 ft. $195 

Current Probe P6022 — DC to 

150 MHz. $495 

CAMERAS 



A camera can greatly enhance the versatility 
of a spectrum analyzer. Many different units 
are available. However, the most popular units 
for the 2750/490 Series spectrum an^yzers are: 



C-4 Low-Cost Camera — Option 02: 
2750/490 Series. 


$410 


C-5C Camera— Option 01: 2750/490 
Series. 


$465 


CARTS 

K2 12— Portable Instrument Cart 
(490 Series). 


$350 


K2 17— Laboratory Instrument Cart 
(2750 Series). 


$510 
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DESCRIPTION OF MARKER FUNCTIONS AND SIGNAL PROCESSING 
FOR 275X AND 49X PRODUCTS 



Menu-Selected, Intelligent Markers and 
Signal Processing 

New dynamic markers automatically up- 
date frequency and amplitude data with 
every sweep. When used in cor\junction 
with the 2750/490’s powerful signal pro- 
cessing intelligence, you can use PULSE 
mode to mark the peak of a main lobe and 
peaks of side lobes at the push of a but- 
ton. CW mode locates signals exhibiting 
CW characteristics and ignores all other 
signals. SPUR mode marks signals that 
meet user-definable or automatic 
threshold criteria. Threshold criteria are 
available for all signal processing modes. 

The 2750/490 products also offer hands- 
off convenience for measuring the band- 
widths of filters, amplifiers and other net- 
works. Simply enter the desired band- 
width point, select BANDWIDTH mode, 
and markers automatically update to 
display the new value. 

lb assist the new, nontechnical or infre- 
quent operator in using this sophisticated 
spectrum analyzer with a minimum of 
training and supervision, the 490 Series 
analyzers include a HELP mode. Con- 
tained in ROM, it offers descriptions of 
controls and functions in plain English. 

Nonvolatile memory lets you store up to 
nine front-panel settings and nine 
waveforms, simplifying setup and making 
field operation easier. A permanent 
record of CRT displays can be obtained at 
the push of a button, without a controller, 
using the direct plot capability. 

Fully Automated Spectrum Analysis 

The P-versions are the GPIB-program- 
mable versions. Programming increases 
speed and ensures measurement 
repeatability. Under program control, 
change front-panel settings, read data 
from the CRT display, and send wave- 



forms from internal digital source 
memory to other GPIB devices. Ibk’s 
Standard Codes and Formats keep com- 
mands clear, consistent and universally 
understood. 

You can increase programming flexibility 
and power with the P-versions’ MATE/ 
CIIL language extension (Option 45). It 
provides direct memory access for high 
speed data transmission, a requirement 
for MATE/CIIL compliance. 

Tektronix Automated Spectrum Analyzer 
Packages 

Convenient to order, these packages are 
configured around DOS based PC’s and 
Tbk’s laboratory quality programmable 
spectrum analyzers. Coupling the PC to 
the analyzer via the IEEE-488 bus 
enables the user to take advantage of the 
PC’s capability, as well as the power and 
versatility of Tbk’s spectrum analyzers. A 
highly versatile General RF Applications 
Software Package (GRASP) offers many 
different applications and utility routines 
which are selected through easy, menu- 
driven operation. 

There are many other time-saving and 
accuracy-enhancing capabilities too 
numerous to discuss here. See the sum- 
mary of signal processing and marker 
functions (opposite page) for a more com- 
plete idea of the measurement benefits. 
Tklk to your Tbktronix Spectrum Analyzer 
Sales Engineer for complete details. 

Macro-Programming 

Macro-Programming lets you download 
programs into NV RAM. This capability 
lets you execute your frequently-used 
measurement routines without the need 
of a dedicated controller. 

The macroiastruction (macro) commands 
are divided into the seven categories of 



math, register, branching and looping, 
print, data, and general commands. The 
branching and looping commands are 
available only within macros; they can- 
not be used outside of macros. 

Macros are prepared using a language 
such as BASIC and a controller (PC with 
GPIB interface, etc.). Once the macro is 
stored in the spectrum analyzer memory, 
it can be run at any time without the fur- 
ther use of a controller. Any stored 
macros will be lost if the battery power 
to the memory is interrupted (as when 
the battery is removed for long-term 
storage). 

If any GPIB command is encountered 
while a macro is running, the macro is 
stopped. The RUN command (or 
RUN/STOP from the front panel) will 
restart the macro. A GPIB query has no 
effect on macro.s. 

There are 8k bytes of memory dedicated 
for macro use. Although there is no set 
limit for each macro, it is important that 
you know the number of bytes used for 
each command and keep this in mind 
while preparing macros. The number of 
bytes used for each command is included 
with the commands. Most GPIB com- 
mands are executable as macro 
commands. 

Signal Tracking 

Signal tracking automatically keeps drift- 
ing or sweeping signals in the center of 
the screen. If track is lost, the analyzers 
frequency will not wander aimlessly— it 
will idle at the last tracked frequency and 
“Signal Track Idle’’ is displayed on the 
screen. 

Noise Normalization 

Noise Normalization in the analyzers 
allows you to normalize noise to a 1 Hz 
bandwidth. 



102 




Td U' SIGNAL PROCESSING 
I Cir\ AND MARKERS 



2750 AND 
490 SERIES 



SUMMARY OF MARKER FUNCTIONS AND SIGNAL PROCESSING 
FOR 275X AND 49X PRODUCTS 




Intermodulation measurement using the new 
standard CRT 

Marker Key Pad Functions 

Assign Menu Functions (490 Series only): 
Marker Functions that are assignable to 
nonvolatile front-panel pushbuttons 
ASSIGN 1 and ASSIGN 2 listed as follows: 
PEAK FIND: Locates and marks the 
highest displayed signal on the CRT. 
RIGHT NEXT: Moves marker to the right 
next signal defined by “SIGNAL TYPE” 
in frequency. 

LEFT NEXT: Moves marker to the left 
next signal defined by “SIGNAL TYPE” 
in frequency. 

NEXT LOWER: Moves marker to the next 
lower signal defined by “SIGNAL TYPE” 
in amplitude. 

NEXT HIGHER: Moves marker to the next 
higher signal defined by “SIGNAL TYPE” 
in amplitude. 

MOVE RIGHT “X” dB: Moves marker to 
the right “X” dB (X can be or -) in 
signal amplitude from its current 
position. 

MOVE LEFT “X” dB: Moves marker to 
the left “X” dB (X can be -i- or -) in 
signal amplitude from its current 
position. 

FIND PEAK AND CENTER: Marks the 
highest displayed signal and moves it to 
the center of the CRT screen. 

Signal Type Menu 

Sets the signal processor pattern recogni- 
tion from a selection of three routines. 
Chosen signal type remains in memory 
until overwritten by new selection, 
RESET (which defaults to CW), or power 
down: 

CW: Recognizes signals with CW charac- 
teristics— ignores all others (instrument 
selects this mode at power-up). 




JSS. JL. 21 S ssss: 



Close-in sidebands using 10 Hz Resolution 
Bandwidth. 

PULSE: Recognizes pulsed RF lobe patterns 
for line and dense spectrums— places 
marker at peaks— easy location of carrier 
spectral line. 

SPUR: Recognizes ALL signals including im- 
pulses above the assigned Threshold. 
Noise Normalization (dB/Hz) — 
Normalizes the noise measured at the 
marked position to one Hertz— Simplifies 
Phase Noise and Signal/Noise Ratio tests. 
Signal TVack— Locates, marks, and centers 
on the highest signal on screen above the 
Threshold. If track is lost, or if the signal 
drops below Threshold value, “SIGNAL 
TRACK IDLE” wiD be displayed on the CRT 
below the last “tracked” frequency and 
the instrument will “idle” there until track 
is regained. 

Bandwidth— Places the markers the 
assigned number (from memory) of dB 
below, left, and right of the desired signal 
peak automatically after each sweep. 
Marker to Reference Level — Changes 
reference level to the marker amplitude 
value. 

Marker to Center — Changes center fre- 
quency to equal marker frequency. 
Marker Start/Stop — Frequency start/ 
stop sweep is matched to the current A 
marker position. 

Step Size — Assigns either the center, 
marker, or A marker frequency to the ± 
STEP frequency functions. 

Macro Menu (492BP, 2755AP, 495P, 
2753P, 494AP, 2756P only)— Allows the 
selection from up to eight stored user- 
defined programs to be executed. 
Run/Stop (492BP, 2755AP, 495P, 2753P, 
494 AP, 2756P only) — Starts and stops ex- 
ecution of the selected Macro program. 




Marker measurement on Pulsed RF rising 
Pulsed Signal processing mode. 

Settings Store/Recall— Allows up to nine 
full front-panel set-ups, plus a power- 
down last instrument state, to be stored 
and recalled from nonvolatile memory. 
Zoom (IEEE-488 function only) — Moves 
the marked signal to center screen and 
decrements the span. 

Built-in Microwave Counters 

The past few years have seen a remark- 
able increase in spectrum analyzer capa- 
bilities. Most noteworthy are the advance- 
ments in frequency measurement accur- 
acy and built-in processing intelligence. 
These two advances, in turn, serve as a 
basis for a third noteworthy spectrum 
analyzer advance— the addition of built- 
in microwave counters. 

A built-in counter linked to a spectrum 
analyzer marker system offers several 
unique measurement capabilities versus 
those of stand-alone general-purpose 
counters. These spectrum analyzer 
counter capabilities include: 

• Orders of magnitude better sensitivity, 
to -104 dBm for example, for low 
amplitude signal measurement. 

• High selectivity for measuring desired 
signals in multi-signal environment 
(e.g., one satellite transponder out of a 
group of transponders). 

• Wider frequency range (e.g., 100 Hz to 
325 GHz), and 

• The ability to view the spectrum and 
the actual signal being counted. 

The ability to see and select what is be- 
ing counted offers substantial advantages 
over the “blind” operation of stand-alone 
counters. For more information on how 
a built-in counter can benefit you, con- 
tact your local Tektronix office. 
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Tdl/^ LABORATORY 
I Ll r\ SPECTRUM ANALYZERS 



2750 

SERIES 



2750 SERIES SPECTRUM ANALYZERS 
FOR LABORATORY PERFORMANCE 





• Frequency Coverage from 100 Hz to 
325 GHz 

• Large, Easy-to-Use, Front-Panel 
Controls 

• Built-in Signal Processing/Marker 
Functions Using Unique Marker 
Keypad 

• Many Application-Specific 
Performance Enhancement Options 

• Plot Data Directly without a 
Controller 



Menu-Selected, Intelligent Markers and 
Signal Processing 

Dynamic markers (see pages 102-103 for 
description) automatically update fre- 
quency and amplitude data with every 
sweep. 

The 2750 Series also offers hands-off con- 
venience for measuring the bandwidths 
of filters, amplifiers and other networks. 



MICROWAVE SPECTRUM ANALYZERS 



Nonvolatile memory lets you store up to 
ten front-panel settings and nine 
waveforms, simplifying setup and making 
measurements easier. A permanent 
record of CRT displays can be obtained at 
the push of a button, without a controller, 
using the direct plot capability. 

For more information on specific 2750 
Series instruments, please refer to the 
table below to locate the appropriate 
page. 



Model 


1 Counter | 


Frequency Range 


Frequency Accuracy 


Ref 

Accuracy 


Resolution 

Bandwidth 


Average 
Noise Level 
(Min RBW) 


Amplitude 

Meas. 

Range 


GPIB 


Config. 


Page 


Coaxial Input 


w/Exter. 

Mixers 


2756P 


Y 


10 kHz to 21 GHz 


325 GHz 


Freq X Ref Accuracy 
+0.2 X (Span/div or 
Resolution Bandwidth) 
+(2N+25) Hz 


10-* */day 

10-9/day 


10 Hz min 
to 

3 MHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Yes 


Lab 


106 


NEW 

2755AP 


Y 


5x10'Vyear 
10-e @ 25° 
within 
30 minutes 


100 Hz min 
to 

3 MHz max 


-120 dBm 


+30 dBm 
to 

-120 dBm 


Yes 


Lab 


108 


2754 


N 


50 kHz to 21 GHz 


N/A 


10-* 


1 kHz min 
to 

1 MHz max 


-110 dBm 


+30 dBm 
to 

-110 dBm 


Plot 


Lab 


110 


2754P 


N 


Yes 


110 



VHF/UHF SPECTRUM ANALYZERS 



2753P 


Y 


100 Hz to 1800 MHz 


Freq X Ref Accuracy 
+0.2 X (Span/div or 


10’* /day 
10'Vyear 


10 Hz min 
to 


-131 dBm 


+30 dBm 
to 


Yes 


Lab 


112 






Resolution Bandwidth) 
+15 Hz 




3 MHz max 




-131 dBm 
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2750 

SERIES 



2750 SERIES COMMON CHARACTERISTICS 



The following characteristics apply after a 30 
minute warm-up period unless otherwise 
noted. 

FREQUENCY RELATED 
Frequency Drift (after 1 hour warm-up) — 
Span Div ^200 kHz (phase locked): Drift rale 
s50 Hz min. Correction will occur at the end 
of sweep or as often as needed for sweep times 
^5 s/Div. (Drift rate is typically <20 Hz/min 
after 1 hour warm-up from 25 ®C storage). 
Span Div >200 kHz (unlocked): Drift rate 
typically <5 kHz/min (typically <25 kHz/min 
after 30 minute warm-up). 

Frequency Readout Resolution — sl0% of 
Span/Div to 1 Hz minimum in 2753P and 
2756P; to 1 kHz in 2754/2754P (100 Hz in Delta 
Marker mode. 

Counter Sensitivity (except 2754/2754P)— 
Signal level must be >20 dB above the average 
noise level and within 60 dB of the reference 
level. 

Counter Readout Resolution — Selectable 
from 1 Hz to 100 MHz in decade steps. 

Delta Marker Frequency Accuracy — ±1% of 
total span. 

AMPLITUDE RELATED 
Vertical Display Modes— 10 dB/div, 2 dB/div 
and linear via pushbutton; any integer from 

1 to 15 dB/div via Data Entry keypad. 
Display Amplitude Accuracy — ±1.0 dB/ 
10 dB to a maximum of ± dB over 80 dB; 
±4 dB over 90 dB for the 2756P/2753P (12 dB 
Log); ±0.4 dB/2 dB to a maximum of ±1.0 dB 
over 16 dB (2 dB Log); ±5% of full scale in 
linear mode. 

Video Filter Range— 0.3 Hz to 30 kHz (cou- 
pled to resolution filter by front-panel 
pushbuttons). 

Reference Level Accuracy — Accuracy is 
dependent on a combination of RF Attenuator 
Accuracy, IF Gain Accuracy, Resolution Band- 
width, Display Mode, Calibrator Accuracy, Fre- 
quency Band, Frequency Response and 
Temperature Change (±0.15 dB/ ®C maximum). 
Reference Level Steps — 10 dB coarse, 1 dB 
fine in 10 dB log; a dB coarse, 0.25 dB fine in 

2 dB log. 1-2-5 sequence coarse, 1 dB 
equivalent fine in linear; coarse step = log/di v, 
fine is 1 dB for 5 dB/div or greater, 0.25 dB for 
4 dB/div or less set via Data Entry keypad. 
Marker/s Accuracy— Equal to Reference 
Level Accuracy plus Display Amplitude 
Accuracy. 

RF Attenuator Range — 0 to 60 dB in 10 dB 
steps. 

RF Attenuator Accuracy, Step, 60 dB 
Range— DC to 1.8 GHz: 0.5 dB/10 dB, 1 dB 
maximum. 1.8 to 18 GHz: 1.5 dB/10 dB, 3 dB 
maximum. 18 to 21 GHz: 3 dB/10 dB, 6 dB 
maximum. 



LO Emissions — < -70 dBm. 

IF Gain Accuracy— ^0.2 dB/dB to maximum 
of 0.5 dB/9 dB except at the decade transitions: 
-19 to -20 dBm, -29 to -30 dBm; -39 to 
-40 dBm, -49 to -50 dBm, -59 to -60 dBm; 
an additional rsO.5 dB for a maximum 
cumulative error of 1 dB over 10 dB; ±2 dB 
maximum deviation over the 97 dB range. 
Resolution Bandwidth Gain Variation — 
±0.4 dB (after CAL with respect to widest 
filter). 

Spurious Responses (Residual) — ^-100 
dBm; ^95 dBm in 2754P. 

Third Order Intermodulation Distortion — 
^ - 70 dBc for any two on-screen CW signals 
within any frequency span in MIN DISTOR- 
TION mode; ^ - 100 dBc for signals spaced 
^ -100 MHz in bands 2-5. 

INPUT 

RF Input— Type “N” female, 50 0 nominal 
impedance. 

Maximum Safe Input (0 dB RF attenua- 
tion)— -i- 30 dBm (1 W) continuous, 75 W peak, 
1 fisec pulsewidth, 0.001 duty; 0 V dc. 

OUTPUT 

Calibrator (Cal Out) 20 dBm ±0.3 dB at 

100 MHz X (1±REF). 

1st and 2nd LO— Provides access to the out- 
put of the respective local oscillators (1st LO 
-1-6.0 dBm minimum to a maximum of -e 15 
dBm, 2nd LO -22 dBm minimum to maximum 
of -E 15 dBm). These ports must be terminated 
in 50 Q at all times. 

Vertical Output — Provides 0.5 V ±5% of 
signal per division of video above and below 
the centerline. 1 kfi source impedance. 
Horizontal Output — Provides 0.5 V/Div either 
side of center. Full range -2.5 to -i-2.5 V 
±10%. 1 kfl source impedance. 

Pen Lift— TTL, 5 V nominal to lift pen. 

10 MHz IF Output— Output level is approxi- 
mately - 5 dBm for a full screen signal at - 30 
dBm input reference level. Nominal impedance 
50 n. 

110 MHz IF Output— (Option 42) Center fre- 
quency from 108.5 to 111.5 MHz, 3 dB band- 
width ^4.5 MHz; bandpass ripple ^0.5 dB; 
power out with -30 dBm reference level and 
a full screen signal ^0 dBm; 1 dB compression 
at ^0 dBm output, MIN DISTORTION: 50 0 
nominal impedance. 

Probe Power— Provides operating voltages for 
active probes. 

Pin 1: -e 5 V at 100 mA maximum 
Pin 2: Ground 

Pin 3: -15 V at 100 mA maximum 
Pin 4: -e 15 V at 100 mA maximum 



IEEE STANDARD 488 (GPIB) 

P Versions— In accordance with IEEE Stan- 
dard 488.1-1987 implemented as SHI, AHl, T5, 
L3, SRI, RLl, PPl, DCl, DTI, and CO. 

Non-P Versions (Plotter Output) — Imple- 
mented as SHI, AHO, T3, LO, SRO, RLO, PPO, 
DCO, DTO, and CO. 

DISPLAY 

CRT— 8x10 cm, GH (P31) Phosphor. 

CRT Readout— Displays: Reference level, 
center frequency, marker frequency and 
amplitude, frequency range, vertical display 
mode, frequency Span/Div, resolution band- 
width, RF attenuation, video filter, and text. 
Digital Storage — 1000 points horizontal, 250 
points vertical; A and B Views; Save A; Max 
Hold; B-Save A; digital averaging (peak/ 
average); Pulse Stretcher. 

Nonvolatile Display Memory — Store and 
recall up to nine full waveforms complete with 
CRT readouts and instrument settings. 

GENERAL 

Battery-Powered Memory — Nine instrument 
settings plus power-down settings. Nine full 
waveforms plus readouts. Eight macros, fre- 
quency and amplitude calibration factors, 39 
preselector peaks and 12 external band peaks 
are stored in nonvolatile RAM. Battery life ^5 
years at 25 °C, > 1 year at 55 °C. 

Power— 210 W max with all options, at 115 V 
and 60 Hz. 

Input Voltage— 90 to 132 V ac, 48 to 448 Hz, 
or 180 to 250 V ac, 48 to 440 Hz. 
Configuration — Bench/Rackmount . Approx . 
27 kg (61 lb.) 177.8x431.8x609.6 mm 
(7x17x24 in.). 

SWEEP/TRIGGERING 

Sweep Modes— Triggered, auto, manual, 
single sweep, and external manual scan. 
Sweep Time— 20 /xs to 5 s/div (10 s/div in auto) 
in a 1-2-5 sequence; accuracy ±5% over center 
8 divisions. 

Triggering— Internal, External, Line, and 
Free Run; internal trigger level ^2 divisions 
of signal; external level ^1 V peak, 15 Hz to 
500 kHz, 50 V maximum (dc-Eac peak). 

ENVIRONMENTAL 

Per MIL-T-28800C Type III, Class 5, Style E. 
Temperature — Operating: 0 to -e 50°C. 
Nonoperating: -40 to -e75°C. 

Humidity— 95% below +30°C, 75% above 
-e 30®C, 45% above -e40®C. 

Altitude— Operating: 10,000 feet. Nonoperat- 
ing: 40,000 feet. 

Electromagnetic Compatibility— The 2750/P 
Series Spectrum Analyzers meet the re- 
quirements of MIL-STD-461B with some 
exceptions. 
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T|ZL/ 2756P 


LABORATORY 


I cr\ 10 kHz to 325 GHz 


SPECTRUM ANALYZER 



2756P LABORATORY SPECTRUM ANALYZER 
TOP-OF-THE-LINE PERFORMANCE 
AT AN AFFORDABLE PRICE 




TYPICAL APPLICATIONS 

• Satellite Communications 

• Broadcasting 

• Cellular Radio 

• EMI/RFI 

• Terrestrial Microwave 

• EW 

• Millimeter Wave 

• ATE 

• Nuclear Physics 

• Radio Astronomy 

• Microwave Landing Systems 

• Carrier/Noise 

• Spur Searches 

• Spectral Monitoring 

• Carrier On/Off Ratios 

• Harmonic Distortion 

• Frequency Counting 

• Carrier Level Monitoring 

• Pulse Analysis 



BENEFITS 

• Large, Easy-to-Use Controls 

• Plot Data Directly Without a 
Controller 

• Fully GPIB Programmable 

• Optional MATE/CIIL Compatibility 
for System Integration 

FEATURES 

• Covers 10 kHz to 325 GHz, 

-131 dBm Sensitivity, and 10 Hz to 
3 MHz Resolution 

• 90 dB Display Dynamic Range 

• Built-in High Performance 
Microwave Frequency Counter 

• Excellent Marker and Center Fre- 
quency Accuracy (Up to 10'Vday) 
and External Reference Input for 
Locking to a System Clock 



• Macro Programming Saves 
Frequently-Used Measurement 
Programs in Nonvolatile Instrument 
Memory 

• Intelligent Markers with Signal 
Processing Functions Using Unique 
Marker Keypad 

• Dedicated Data Keypad for Entry of 
Key Control Parameters 

• Internal Preselection 

• Push-button Occupied Bandwidth 
and Noise Normalization Functions 

• Nonvolatile Memory for Up to Nine 
Waveforms and Ten Front Panel 
Settings 
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2756P 


LABORATORY 


1 C_ r\ 10 kHz to 325 GHz 


SPECTRUM ANALYZER 



SENSITIVITY AND FREQUENCY RESPONSE 


Band and 
Frequency Range 


Harmonic 

Number 


Sensitivity (dBm) at 
Minimum Resolution 


Frequency 
Response (dB)*' 


1 (10 kHz-1 8 GHz) 


1 


-131 


±1.5 


2 (1.7-5 5 GHz) 


1 


-125 


±2.5 


3 (3-7.1 GHz) 


1 


-125 


±2.5 


4 (5.4-12 GHz) 
(12-18 GHz) 


3 


-111 

-107 


±3.5 


5 (15-21 GHz) 


3 


-106 


±5.0 


6 (18-27 GHz) 


6 


-116 


±2 0 


7 (26-40 GHz) 


10 


-111 


±2.0 


8 (33-50 GHz) 
(40-60 GHz) 


10 


-111 


±2.0 

±2.5 


9 (50-90 GHz) 


15 


- 105 at 50 GHz 
-95 at 90 GHz 


±3.0*2 


10 (75-140 GHz) 


23 


-100 at 75 GHz 
-85 at 140 GHz 


±3.0*2 


11 (110-220 GHz) 


37 


-90 at 110 GHz 
-75 at 220 GHz 


±3.0*2 


12 (170-325 GHz) 


56 


-70 at 170 GHz 
-55 at 325 GHz 


±3.0*2 



Measured with 10 dB RF Attenuation and peaking optimized. Frequency response is within ±4.5 dB 
from 10 kHz to 18 GHz. 

Frequency respoyise for any 5 GHz band. Response is unthin ±6 dB referenced to 100 MHz. 




CHARACTERISTICS* 

The following characteristics apply after a 30 
minute warmup period unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range— 10 kHz to 21 GHz coaxial 
input, to 325 GHz with external mixer input 
(specified from 18 to 325 GHz with Tektronix 
WM490 Series Waveguide Mixers). 

Center and Marker Frequency Accuracy — 
±[20% D ^ (FxREF) ^ (2N + 25) Hz) with 
Span Div s200 kHz for Bands 1 & 5-12 or 
Span Div ^100 kHz for Bands 2-4 (Phase 
locked); Otherwise (unlocked) ± [20% D + 
(FxREF) ^ (15N) kHz). 

Where: D - Span Div or Resolution BW, 
w hichever is greater. 

F » Center or Marker Frequency. 

N - Harmonic Mixing Number. 

REF « Reference Frequency Error. 
Reference Frequency Error (REF)— Internal: 
^1x10’® per day; <1x10'^ in the first six 
months, ^ 1 x 10'^ per year thereafter; Accuracy 
30 minutes after power on within 5x 10"* of the 
frequency after 24 hours; Within 2x 10"® over 
the temperature range of -15 to -i-55°C. 
Counter Readout Resolution — Selectable 
from 1 Hz to 1 GHz in decade steps. 

Signal Counter Accuracy — ± [(FxREF) ^ 
(5 + N) Hz - 1 LSD). 

Delta Counter Accuracy — ±[(AFxREF) 
(10-K2N) Hz + 1 LSD). 

Where: AF - Delta Frequency. 

REF = Reference Frequency Error. 

N - Harmonic Mixing Number. 

LSD = Least Significant Digit. 

Residual FM— ^(5-t-N) Hz peak-to-peak in 20 
msec, Span Div <200 kHz for Bands 1 & 5-12 
or Span/Div ^ 100 kHz for Bands 2-4 (Phase 
locked); Otherwise (unlocked) <(7 kHz) N 
peak to peak in 20 msec. 

Resolution Filters — 10 Hz to 1 MHz in decade 
steps and 3 MHz; 6 dB bandwidth ±20% ex- 
cept 10 Hz; Shape factor <7.5:1 except 10 Hz 
where 60 dB BW <150 Hz. 

Frequency Span/Division — 0 Hz; 10 Hz to 
10 GHz (in a 1-2-5 sequence). 



Noise Sidebands; 



dBc/Hz 


Offset from Carrier 


-80 


300 Hz 


-90 


3 kHz 


-105 


30 kHz 


-115 


300 kHz 


-125 


3 MHz 



AMPLITUDE RELATED 

Display Dynamic Range — 90 dB Log mode; 
8 divisions Linear mode. 

Reference Level Range — Log Mode: 
-117 to +50 dBm, ( + 30 dBm**); 

-130 to +37 dBV, ( + 17 dBV*); 

-70 to +97 dBmV, ( + 77 dBmV*'); 

-10 to +157 dB/xV, ( + 137 dB/xV*). 

Linear Mode: 39.6 nV/Div to 2.8 V/Div, 
(7.1 V*‘). 

** Maximum safe input level (1 Watt). 

IF Gain Range— 87 dB increase, 20 dB 
decrease in MIN NOISE and Reduced Gain 
Mode, 10 dB and 1 dB steps; 57.75 dB in 0.25 



Power Line Related Sidebands — s; - 55 dBc 
for line frequencies from 47 to 440 Hz. 
Harmonic Distortion— < -60 dBc, ^ - 100 
dBc for Bands 2-5, for a -40 dBm CW signal 
with 0 dB RF Attentuation in MIN DISTOR- 
TION mode and without Reduced Gain Mode. 

1 dB Gain Compressioon 10 dBm in MIN 

NOISE, -20 dBm MIN DISTORTION, 0 dB RF 
attenuation. 

INPUT 

External Reference Input— 1,2,5 or 10 MHz 
± 5 PPM; - 15 dBm to + 15 dBm; 50 0; Sine, 
ECL, TTL, 50% ± 10% Duty Factor. 

Input Impedance: 50 0 ac; rear-panel BNC 
input. 

50 fi/75 n OPTION 07 

Provides 75 0 input and dBmV calibration in 
addition to the normal 50 0 input and dBm 
calibration. The 100 kHz resolution filter is 
replaced by 300 kHz to optimize the instru- 
ment for broadcast and CATV uses. 

Center Frequency Range — 1 MHz to 
1000 MHz. 



ORDERING INFORMATION 

2756P Programmable Spectrum 
Analyzer. $41,995 

Includes: 6 ft, N to N connector, 50 0 coax 
cable (012-01 14-00); 18-in., BNC-to-BNC con- 
nector, 50 fi coax cable (012-0076-00); N male- 
to-female adapter (103-0045-00); 4-A fast-blow 
fuses (159-0017-00); power cord (161-0104-00); 
blue CRT filter (378-01 15-00); amber CRT light 
filter (378-0115-01); CRT mesh filter 
(378-0227-01); operator’s manual (070-6317- 
00); programmer’s manual (070-6320-00). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml — Available. ±$2,120 

Option M2— Available. + $3,770 

Option M3 — Available. + $4,240 

See page 562 for description. 



dB steps (AA Mode). * Common Series Characteristics are listed on page 105. 

For complete option and accessory information refer to pages 100, 101, and 135. 

For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TITL/ 2755AP 


LABORATORY 


1 C r\ 10 kHz to 325 GHz 


SPECTRUM ANALYZER 



NEW 



EASY TO USE... 

LAB PERFORMANCE PACKAGED... 
2755AP SPECTRUM ANALYZER 




TYPICAL APPLICATIONS 

• Satellite Communications 

• Broadcasting 

• Cellular Radio 

• EMI/RFI 

• Terrestriai Microwave 

• EW 

• Millimeter Wave 

• ATE 

• Nuclear Physics 

• Radio Astronomy 

• Microwave Landing Systems 

• Carrier/Noise 

• Spur Searches 

• Spectral Monitoring 

• Carrier On/Off Ratios 

• Harmonic Distortion 

• Frequency Counting 

• Carrier Level Monitoring 

• Pulse Analysis 



BENEFITS 

• Large, Easy-to-Use Controls 

• GPIB/Fully Programmable 

• Standard Preselector 

• CIIL with Direct Memory Access 
(Option 45) 

• Macro Capabiiity 

FEATURES 

• Lab Performance Packaged for 
Engineering and Manufacturing Use 

• Built-in Signal Counter with External 
Reference Input for Higher Accuracy 
if Needed 

• Frequency Accurate to 10"® 



• 2x10’®/day Reference Accuracy 

• Frequency Range from 10 kHz to 
325 GHz 

• Multiband Sweep with 3 MHz 
Bandwidth for More Information 
Content 

• CW, Pulse and Spurious Signai 
Processing Modes 

• Keypad Entry of Frequency, 
Span/Div, Reference Level and 
Vertical Scale Factors 

• Environmentalized per MIL-T-28800C 
Type III, Class 5, Style E 

• Direct Piot Without Controller for All 
Configurations 
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Tdl/ 2755AP 
I C r\ 10 kHz to 325 GHz 



LABORATORY 
SPECTRUM ANALYZER 



SENSITIVITY AND FREQUENCY RESPONSE 



Band and 
Frequency Range 


Harmonic 

Number 


Sensitivity at (dBm) 
Minimum Resolution 


Frequency 
Response (dB)*3 


1 (10 kHz-1.8 GHz) 


1 


-120 


±1.5 


2(1 7-5.5 GHz) 


1 


-120 


±2.5 


3 (3-7.1 GHz) 


1 


-119 


±2.5 


4 (5.4-12 GHz) 


3 


-105 


±3.5 


(12-18 GHz) 


3 


-100 




5 (15-21 GHz) 


3 


- 99 


±5.0 


6 (18-27 GHz) 


6 


-108 


±2.0 


7 (26-40 GHz) 


10 


-103 


±2.0 


8 (33-60 GHz) 


10 


-103 


±2.0 33 to 50 GHz 
±2.5 40 to 60 GHz 


9 (50-90 GHz) 


15 


-95 at 50 GHz*3 
-85 at 90 GHz*3 


±3.0*^ 


10 (75-140 GHz) 


23 


-90 at 75 GHz*3 
-75 at 140 GHz*3 


±3.0*’ 


11 (110-220 GHz) 


37 


-80 at 110 GHz*3 
-65 at 220 GHz *3 


±3.0*' 


12 (170-325 GHz) 


56 


-70 at 170 GHz*3 
-55 at 325 GHz *3 


±3.0*’ 



• ‘ Typical frequency response for any 5 GHz band. Response is typically within ±6dB referenced to 100 MHz. 



“^Measured with 10 dB RF Attenuation and peaking optimized (when applicable). Frequency response 
within ±4.5 dB from 10 kHz to 18 GHz referenced to 100 MHz. 

Typical sensitivity. 




CHARACTERISTICS* 

The following characteristics apply after a 30 
minute wannup pericxi unless otherwise noted. 

FREQUENCY RELATED 
Frequency Range — 10 kHz to 21 GHz coaxial 
input; to 325 GHz with external mixer input 
(specified from 18 to 325 GHz with Tektronix 
WM490 Series Waveguide Mixers). 

Center and Marker Frequency Accuracy — 
±[20% D ^ (FxREF) + (2N^25)J Hz, Bands 
1 and 5-12 with Span Div ^200 kHz, and 
Bands 2-4 with Span/Div ^ 100 kHz (Phase 
locked); ±[20% D (FxREF) + 15N kHz] 
(unlocked). 

W’here: D - Span/Div or Resolution BW, 
whichever is greater 
F « Center or Marker Frequency. 

N - Harmonic Mixing Number. 

REF « Reference Frequency Error. 
Reference Frequency Error (REF) — 
^2x10'® per day; s 1.4x10"® per week, 
s 3.5x10"’ first six months, ^5x10"’ per year, 
< 10"® @ 25 °C and 30 minutes after power-up, 
^ 1.5x 10"® over operating temperature range. 
Counter Readout Resolution — Selectable 
from 1 Hz to 1 GHz in decade steps. 

Signal Counter Accuracy — ± [(FxREF) + 
(10 + N) Hz ^1 LSD). 

Delta Counter Accuracy — ±[(AFxREF) + 
(20 + 2N) Hz +1 LSD). 

Where: AF * Delta Frequency. 

REF = Reference Frequency Error. 

N - Harmonic Mixing Number. 

LSD = Least Significant Digit. 

Residual FM — <(10-t-2N) Hz peak-to-peak in 
20 ms, Bands 1 and 5-12 with Span/Div <200 
kHz, and Bands 2-4 with Span/Div s 100 kHz 
(Phase locked); <(7 kHz) N peak-to-peak in 
20 ms unlocked. 

Resolution Filters— 100 Hz to 1 MHz in 
decade steps and 3 MHz (6 dB bandwidth 
±20%). Shape factor <7.5:1 (60 dB/6 dB). 
Frequency Span/Division— 0 Hz, 100 Hz to 
10 GHz (in a 1-2-5 sequence). 

AMPLITUDE RELATED 

Display Dynamic Range — 90 dB Log mode 
<12 d^Div; 8 divisions Linear. 

Reference Level Range — Log Mode: 

-117 to -e 50 dBm, ( + 30 dBm*0; 

-130 to +37 dBV, ( + 17 dBV*0; 

-70 to +97 dBmV, ( + 77 dBmV*»); 

-10 to +157 dB/iV, ( + 137 dB/iV>). 

Linear Mode: 39.6 nV/Div to 2.8 V/Div, 
(7.1 V*»). 

** Maximum safe input level (1 watt). 



Noise Sidebands: 



dBc/Hz 


Offset From Center 


<-90 


3 kHz 


<-105 


30 kHz 


<-115 


300 kHz 



Harmonic Distortion — < - 60 dBc for a - 40 
dBm input 10 kHz to 21 GHz in MIN Distortion 
mode. Not discernible above the noise 
(typically - 100 dBc) for preselected bands. 



INPUT 

1 dB Gain Compression 23 dBm in MIN 

Distortion Mode, - 13 dBm in MIN NOISE 
Mode, 0 dB attenuation. 

Maximum Safe Input — + 30 dBm ( 1 W) CW; 
75 W peak, 1 ps pulse width, 0.001 duty, 0 dlB 
attenuation. Do not apply dc. 



ORDERING INFORMATION 

2755AP Spectrum Analyzer. $29,995 

Includes: 50 Q coax cable, N to N connector, 
6 ft (012-0114-00); 50 Q coax cable, BNC to 
BNC connector, 18 in. (012-0076-00); N male 
to BNC female adapter (103-0045-00); 2 Fast- 
Blo, 4 A fuses (159-0017-00); power cord 
(161-0104-00); CRT amber light filter 
(378-0115-01); blue CRT filter (378-0115-00); 
CRT mesh filter (378-0227-01); operator’s 
manual (070-6031-01); programmer’s manual 
(070-6034-01). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml— Available. +$1,995 

Option M2— Available. + $3,380 

Option M3 — Available. + $3,995 

See page 562 for description. 



* Common Series Characteristics are listed on page 105. 

For complete option and accessory information refer to pages 100, 101, and 135. 

For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TCI/ 2754/2754P 
I L. r\ 50 kHz to 21 GHz 



LABORATORY 
SPECTRUM ANALYZERS 



LOW COST, AUTOMATED, MICROWAVE 
2754/2754P SPECTRUM ANALYZERS 




TYPICAL APPLICATIONS 

• Satellite Communications 

• Broadcasting 

• Cellular Radio 

• EMI/RFI 

• Terrestrial Microwave 

• EW 

• ATE 

• Carrier/Noise 

• Spur Searches 

• Spectral Monitoring 

• Carrier On/Off Ratios 

• Harmonic Distortion 

• Carrier Level Monitoring 

• Pulse Analysis 



BENEFITS 

• Large, Easy-to-Use Controls 

• Direct Plot Capability (all versions) 

• Microwave Preselection 

FEATURES 

• Rackmountabie for Engineering and 
Manufacturing System Use 

• 50 kHz to 21 GHz Frequency Range 

• Marker and Center Frequency 
Accuracy of 10’* 

• Built-in Signal Processing 
Intelligence 

- Search, Sort and Mark CW, 

Pulse or Spurious Signals 



- Exclusive Occupied Bandwidth 
Mode 

- Signal Tracking 

- Noise Normalization to 1 Hz 

• Nonvolatile Memory for Storage of 
Up to Nine Waveforms and Nine 
Front Panel Displays 

• Direct Keypad Entry of Control 
Parameters 

• 1 kHz Resolution Bandwidth 
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TPl/ 2754/2754P 
I Cl r\ 50 kHz to 21 GHz 



LABORATORY 
SPECTRUM ANALYZERS 



SENSITIVITY AND FREQUENCY RESPONSE 


Band and 
Frequency Range 


Harmonic 

Number 


Sensitivity at 
(dBm) Minimum 
Resolution 


Frequency 
Response (dB)** 


Frequency 
Response Ref to 
100 MHz 


1 (50 kHz-1.8 GHz) 


1 


-110 


±2.0 


±3.0 dB 


2(1.7-5 5 GHz) 


1 


-108 


±3.0 


±4.0 dB 


3(3.0-71 GHz) 


1 


-108 


±3.0 


±4.0 dB 


4 (5.4-12 GHz) 


3 


-94 


±4.0 


±5.0 dB 


(12-18 GHz) 


3 


-89 


±4.0 


±5.0 dB 


5(15-21 GHz) 


3 


-88 


±5.5 


±7.0 dB 



Measured with 10 dB RF Attenuation and peaking optimized (when applicable). 




CHARACTERISTICS* 

The following characteristics apply after a 30 
minute warmup period unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range— 50 kHz to 21 GHz in coax- 
ial input. 

Center and Marker Frequency Accur- 
acy** — ±[20% D + (Fxl0’») +(2N + 25)1 Hz. 
Bands 1 & 5 with SpartDiv s200 kHz, and 
Bands 2-4 with Span/Div ^100 kHz (Phase 
locked); ±[20% D + (Fxl0'») -p 15N kHz] 
(unlocked). 

Where: D - Span/Div or Res BW, whichever 
is greater. 

F - Center or Marker Frequency. 

N - Harmonic Mixing Number. 

•* Over the operating temperature extremes of 
0 to ^50°C, 1.5'<10r\ 

Residual FM— ^(10 + 2N) Hz peak to peak in 
20 ms, Bands 1 and 5 with Span/div :s200 kHz, 
and Bands 2-4 with Span/div s 100 kHz (Phase 
locked); ^(7 kHz) N peak-to-peak in 20 ms 
(unlocked). 

Resolution Filters— 1 kHz to 1 MHz (6 dB 
bandwidth ±20%) in decade steps. Shape fac- 
tor 7.5:1 (60 dB/6 dB). 

Frequency Span/Division — 0 Hz; 200 Hz to 
1 GHz (in a 1-2-5 sequence). 



Noise Sidebands: 



dBc/Hz 


Offset From Center 


:S-103 


30 kHz 


:S-113 


300 kHz 



AMPLITUDE RELATED 



Display Dynamic Range — 80 dB log mode; 8 
divisions linear. 

Reference Level Range — Log Mode: 

-117 to +40 dBm, ( + 30 dBm**); 

-130 to +27 dBV, (-.17 dBV»); 

-70 to +87 dBmV, ( + 77 dBmV*); 

-10 to +147 dB/xV, ( + 137 dB^V**). 

Linear Mode: 39.6 nV/Div to 2.8 V/Div, 
(7.1 V*). 

•* Maximum safe input level (1 Watt). 

Harmonic Distortion — ^ -60 dBc for a -40 
dBm input 50 kHz to 21 GHz in MIN Distortion 
mode. Not discernible above the noise (typical- 
ly - 100 dBc) for preselected bands. 

INPUT 

1 dB Gain Compression 13 dBm in MIN 

NOISE, -23 dBm in MIN DISTORTION, 0 dB 
RF attenuation (no gain compression can be 
observed on screen). 



50 n/75 ft OPTION 07 
50 ft INPUT RELATED 
300 kHz Resolution Filter — Replaces 
100 kHz Filter. 

Sensitivity — Average Noise level is - 85 dBm 
in 300 kHz BW. 

75 ft INPUT RELATED 
Center Frequency Range— 1 MHz to 1 GHz. 
RF Input— Type BNC Female Connector. 
Input Coupling— 100 V dc Maximum (dc + ac 
peak). 



ORDERING INFORMATION 

2754 Spectrum Analyzer. $19,900 

Includes: 50 ft coax cable, N to N connector, 
6 ft; (012-0114-00); 50 ft coax cable, BNC to 
BNC connector, 18 in. (012-0076-00); 
operator’s manual (070-6096-00); N male to 
BNC female adapter (103-0045-00); 2 Fast-Blo, 
4A fuses (159-0017-00); power cord 
(161-0104-00); amber CRT light filter 
(378-0115-01); blue CRT filter (378-0115-00). 
2754P Programmable Spectrum 
Analyzer $19,900 

Includes: Same as 2754 plus programming 
manual (070-6099-00). 

WARRANTY-PLUS SERVICE PLANS 



Option Ml — Available. 




(2754) 


+ $2,025 


(2754P) 

M2— Available. 


+ $1,995 


(2754) 


+ $3,510 


(2754P) 

M3— Available. 


+ $3,380 


(2754) 


+ $4,045 


(2754P) 

See page 562 for description. 


+ $3,995 



* Common Series Characteristics are listed on page 105. 

For complete option and accessory information refer to pages 100, 101, and 135. 

For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TPU' 2753P 


LABORATORY 


1 C r\ 100 Hz to 1800 MHz 


SPECTRUM ANALYZER 



SETTING STANDARDS FOR VHF/UHF 
PERFORMANCE FOR THE LAB 
2753P SPECTRUM ANALYZER 




TYPICAL APPLICATIONS 

• Baseband Measurements 

• ATE 

• Two-Way Radio 

• LAN 

• Broadcasting 

• CATV 

• Cellular Radio 

• Avionics 

• EMI/RFI 

• EW 

• Carrier/Noise 

• Spur Searches 

• Spectral Monitoring 

• Carrier On/Off Ratios 

• Harmonic Distortion 

• IF Amplifier Adjustments 

• Frequency Counting 

• Carrier Level Monitoring 

• Modulation Adjustments 



BENEFITS 

• Large Easy-To-Use Controls 

• Superior Rack Profile 

• Nonvolatile Memory for Up to Nine 
Waveforms and Ten Front Panel 
Settings 

• Optional MATE/CIIL Compatibility 
for Military System Integration 

• Plot Data Directly Without a 
Controller 

FEATURES 

• Covers 100 Hz to 1800 MHz With 
-131 dBm Sensitivity and ±1.0 dB 
Frequency Response 

• 10 Hz to 3 MHz Resolution 
Bandwidth 

• 10 /day Marker and Center 
Frequency Accuracy 



• External Reference Input Provides 
Flexibility of Tying in With a System 
Clock 

• Built-in Signal Counter— Count at 
Any Point Marked or Between Any 
Two Marked Points 

• Macro Programming Saves 
Frequently Used Measurement 
Programs In Nonvolatile Instrument 
Memory 

• Intelligent Markers With Signal 
Processing Functions 

• Push-Button Occupied Bandwidth 
and Noise Normalization Functions 

• Switch Selectable 50 U and 75 1) 
Impedances (Option 07) for IF, CATV 
and Local Area Network 
Applications 

• Dedicated Keypad Entry of Control 
Parameters 
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TPk' 2753P 


LABORATORY 


1 C_ r\ 100 Hz to 1800 MHz 


SPECTRUM ANALYZER 





10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz 

Frequency Offset from Carrier @ 1 GHz 
▼= Specified Noise Sideband Limits 



CHARACTERISTICS* 

The following characteristics apply after a 30 
minute warmup period unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range— 1(X) Mz to 18(X) MHz. 
Center and Marker Frequency Accuracy— 
±[20%D -t- (FxREF) + 15 Hz] with Span Div 
<200 kHz (phase locked); ±[20%D + (FxREF) 
-^15 kHz] with Span Div >200 kHz (unlocked). 
Where: D « Span Div or Resolution BW, 
whichever is greater. 

F = Center or Marker Frequency. 

REF » Reference Frequency Error. 
Reference Frequency Error (REF) — Using 
internal standard: ^10*® per day. <10*^ first 
six months. ^ 10"^ per year thereafter. Within 
2x10’* over temperature range of -15°C to 
^55®C. 

Counter Readout Resolution — Selectable 
from 1 Hz to 100 MHz in decade steps. 
Signal Counter Accuracy— ± [(Fx REF) 
-^5 Hz +1 LSD). 

W'here: F = Center, Marker, or Delta Marker 
Frequency. 

LSD = Least Significant Digit. 

REF = Reference F'requency Error. 

Delta Counter Accuracy — ±[(AFxREF) -t- 
(10 -^2N) Hz-^1 LSD). 

Where: AF = Delta Frequency. 

REF = Reference Frequency Error. 

N = Harmonic Mixing Number. 

LSD - Least Significant Digit. 

Residual FM— < 5 Hz peak-to-peak in 20 msec, 
Span Div <200 kHz (phase locked); <7 kHz 
peak-to-peak in 20 msec, Span/Div >200 kHz 
(unlocked). 

Resolution Filters — 3 MHz, then 1 MHz to 10 
Hz in decade steps (6 dB bandwidth ±20% 
except 10 Hz); Shape factor (60:6 dB) <7.5:1; 
10 Hz Bandwidth, <150 Hz @ 60 dB down. 
Frequency Span/Division— 0 Hz; 10 Hz to 100 
MHz (in a 1-2-5 sequence); 180 MHz MAX 
SPAN. 

Frequency Response — ±1.0 dB (measured 
with 10 dB RF attenuation). 



Noise Sidebands: 



dBc/Hz 


Offset From Carrier 


- 80 


300 Hz 


- 90 


3 kHz 


-105 


30 kHz 


-115 


330 kHz 


-125 


3 MHz 



AMPLITUDE RELATED 

Display Dynamic Range— 90 dB LOG mode; 
8 divisions LINEAR mode. 

Reference Level Range — Log Mode: 

-117 to -^50 dBm, ( + 30 dBm*»); 

-130 to +37 dBV, ( + 17 dBV*»); 

-70 to +97 dBmV, ( + 77 dBmV^; 

-10 to +157 dB/iV, ( + 137 dB/xV*')- 
Linear Mode: 39.6 nV/Div to 2.8 V/Div, 
(7.1 V*>). 

Maximum safe input lei^l (1 Watt). 

Harmonic Distortion — ^ - 60 dBc for a - 30 
dBm CW signal with 0 dB RF attenuation in 
MIN DISTORTION mode. 



Sensitivity (Equivalent Input Noise): 



Sensitivity dBm 


Resolution BW 


-131 


10 Hz 


-125 


100 Hz 


-115 


1 kHz 


-105 


10 kHz 


- 95 


100 kHz 


- 85 


1 MHz 


- 80 


3 MHz 



INPUT 

1 dB Gain Compression 13 dBm with 0 dB 

RF attenuation in Min Noise; -23 dBm with 
0 dB RF attenuation in MIN DISTORTION; (No 
gain compression can be observed on screen). 
External Reference Input — 1,2,5 or 10 MHz 
± PPM; - 15 dBm to + 15 dBM; 50 0; Sine, ECL, 
TTL, 50% ±10% Duty Factor. Input Imped- 
ance: 50 n ac, 500 Q dc; rear-panel BNC input. 

OPTION 07 (50 n/75 ft) 

Provides 75 0 input and dBmV calibration in 
addition to the normal 50 Q input and dBm 
calibration. The 100 kHz resolution filter is 



replaced by 300 kHz to optimize the instrument 
for broadcast and CATV uses. 

Center Frequency Range — 1 to 1000 MHz. 
Frequency Response — ±2.0 dB from 5 to 
1000 MHz; typical response for the 1 to 5 MHz 
frequency range is <3 dB down from the 
5 MHz response. 



ORDERING INFORMATION 

2753P Programmable Spectrum 
Analyzer. $27,250 

Includes: 6 ft, N to N connector, 50 Q coax 
cable (012-0114-00); 18-in., BNC-to-BNC 
connector, 50 0 coax cable (012-0076-00); N 
male-to-BNC female adapter (103-0045-00); 4-A 
fast-blow fuses (159-(K) 17-00); power cord 
(161-0104-00); blue CRT filter (378-0115-00); 
amber CRT light filter (378-0115-01); CRT mesh 
filter (378-0227-01); operator’s manual 
(070-6305-00); programmer’s manual 
(070-6308-00). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml— Available. $1,810 

Option M2— Available. $3,015 

Option M3 — Available. +$3,620 

See page 562 for description. 



*Common Series Characteristics are listed on page 105. 

For complete option and accessory information refer to pages 100, 101, and 135. 

For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TCL/ 490 
I izr\ SERIES 



PORTABLE 
SPECTRUM ANALYZERS 



PACE-SETTING, HIGH PERFORMANCE PORTABLES 




FEATURES 

• Frequency Coverage from 100 Hz to 325 GHz 

• Ruggedized for Harsh Field Environments 

• HELP Mode— Operator’s Manual in ROM 

• Many Application-Specific Performance Enhancement 
Options 

• 90 dB Dynamic Range with 10 Hz to 3 MHz Resolution 
Bandwidth 

• Frequency Counters for Accurate Frequency 
Measurements 

• Plot Data Directly Without a Controller 

• Macro Programming Saves Frequently-Used 
Measurement Programs in Nonvolatile Instrument 
Memory 

• Non-Volatile Memory For Up to Nine Waveforms and Ten 
Front Panel Settings 

• MATE/CIIL Compatibility 




MICROWAVE SPECTRUM ANALYZERS 



Model 


Counter 


Frequency Range 


Frequency Accuracy 


Ref 

Accuracy 


Resolution 

Bandwidth 


Average 
Noise Level 
(Min RBW) 


Amplitude 

Meas. 

Range 


GPIB 


Config. 


Page 


Coaxial Input 


w/External 

Mixers 


494AP 


Y 


10 kHz to 21 GHz 


325 GHz 


Freq X Ref Accuracy 
+0.2 X (Span/div or 
Resolution Bandwidth) 
+(2N+25) Hz 


10'® /day 
10* 7/year 


10 Hz min 
to 

3 MHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Yes 


Portable 


116 


NEW 

492BP 


Y 


5x10'^/year 
10-*@ 250C 
within 
30 minutes 


100 Hz min 
to 

3 MHz max 


-120 dBm 


+30 dBm 
to 

-120 dBm 


Yes 


Portable 
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VHF/UHF SPECTRUM ANALYZERS 



495 



495P 



100 Hz to 1800 MHz 



Freq X Ref Accuracy 
+0.2 X (Span/div or 
Resolution Bandwidth) 
+ 15 Hz 



10'® /day 
10'^ /year 



10 Hz min 
to 

3 MHz max 



-131 dBm 



+30 dBm 
to 

-131 dBm 



Plot 



Yes 



Portable 



120 



120 



• Option 05 only. 
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TPU' 490 

I tZr\ SERIES 



PORTABLE 
SPECTRUM ANALYZERS 



490 SERIES COMMON CHARACTERISTICS 



FREQUENCY RELATED 

The following characteristics apply after a 30 
minute warmup period unless otherwise noted. 

Frequency Drift (after 1 hour warmup) — 
Span Div s200 kHz (phase locked): Drift rate 
<50 Hz min. Correction will occur every 30 
seconds or as often as needed for sweep times 
^5 s Div. (Drift rate is typically <20 Hz min 
after 1 hour warm-up from 25 °C storage). 
Span Div >200 kHz (unlocked): Drift rate 
typically s5 kHz/min (typically <25 kHz min 
after 30 minute warmup). 

Frequency Readout Resolution — ^10% of 
Span Div. 

Counter Sensitivity— Signal level must be 
^20 dB above the average noise level and 
within 60 dB of the reference level. 

Power Line Related Sidebands— s -55 dBc 
for line frequencies from 47 to 440 Hz. 
Delta Marker Frequency Accuracy — 
±1% of total span. 

AMPLITUDE RELATED 

Vertical Display Modes — 10 dB/div, 2 dB/div 
and linear via pushbutton; any integer from 

1 to 15 dB/div via Data Entry keypad. 
Display Dynamic Range — 90 dB LOG mode 
^ 12 dB/div; 8 divisions LINEAR mode. 
Display Amplitude Accuracy — ±1.0 dB/10 
dB to a maximum cumulative error of ±2.0 dB 
over 80 dB, ±4 dB over 90 dB ±0.4 dB/2 dB 
to a maximum cumulative error of ±1.0 dB 
over 16 dB range in 2 dB Log Mode; ±5% of 
full scale in LIN Mode. 

Video Filter Range — 0.3 Hz to 30 kHz (cou- 
pled to resolution filter by front panel 
pushbuttons). 

Pulse Stretcher Fall Time — 30 ^s/div of pulse 
amplitude (typical). 

Reference Level Range — Log Mode: 

-117 to -.50 dBm (-.30 dBm*0; 

-130 to -.37 dBV (-e 17 dBV*»); 

-70 to 4-97 dBmV (-.77 dBmV**); 

-10 to -.157 dB^V (-.137 dB^V^). 

Linear Mode: 39.6 nV/Div to 2.8 V/Div 
(7.1 V*0. 

Maximum safe input Lei^el (1 Watt). 

Reference Level Accuracy — Accuracy is 
dependent on a combination of RF Atenuator 
Accuracy, IF Gain Accuracy, Resolution Band- 
width, Display Mode, Calibrator Accuracy, Fre- 
quency Response, Temperature Change 
(±0.15% dB/°C maximum), and Frequency 
Band (not in 495/495P). 

Reference Level Steps — 10 dB coarse, 1 dB 
fine in 10 dB log; 1 dB coarse, 0.25 dB Hne in 

2 dB log; 1-2-5 sequence coarse, 1 dB 
equivalent fine in linear; coarse .step*I^g^Div 
(except 1 dB for 2 dB/Div), fine is 1 dB for ^5 
dB/Div or 0.25 dB for <4 dB/Div, set via Data 
Entry keypad. 

Marker/s Accuracy— Equal to Reference 
Level Accuracy plus cumulative error of 
Display Amplitude Accuracy. 

RF Attenuator Range — 0 to 60 dB in 10 dB 
steps. 

RF Attenuator Accuracy, Step, 60 dB 
Range— DC to 1.8 GHz: 0.5 dB/10 dB, 1.0 dB 
maximum. 1.8 to 18 GHz: 1.5 dB/10 dB, 3.0 dB 
maximum. 18 to 21 GHz: 3.0 dB/10 dB, 6.0 dB 
maximum. 



LO Emissions — <-70 dBm with 0 dB 
attenuation. 

IF Gain Range — 87 dB of gain increase, 20 dB 
of gain decrease (MIN NOISE and Reduced Gain 
mode), in 10 dB and 1 dB steps. 

IF Gain Accuracy — ^0.2 dB/dB to a max- 
imum of 0.5 dB/9 dB except at the decade tran- 
sitions -29 to -30 dBm, -39 to -40 dBm, 
-49 to -50 dBm, and -59 to -60 dBm which 
add an additional 0.5 dB for a maximum 
cumulative error of 1 dB/10 dB; ±2.0 dB max- 
imum deviation over the 107 dB range. 
Resolution Bandwidth Gain Variation — 
^0.4 dB after CAL with respect to 3 MHz filter. 
Spurious Responses (Residual) — ^-100 
dBm with input terminated and 0 dB RF 
attenuation. 

Third Order Intermodulation Distortion — 
^-70 dBc for C!W signal (MIN Distortion 
Mode). Any two on-screen signals within any 
frequency span (10 kHz to 21 GHz); ^ - 100 d^ 
for signals spaced > 100 MHz for preselected 
bands. 

INPUT 

RF Input— Type “N” female, 50 Q nominal 
impedance. 

1 dB Gain Compression 13 dBm with 0 dB 

RF attenuation in Min Noise: -23 dBm with 
0 dB RF attenuation in MIN DISTORTION; (No 
gain compression can be observed on screen). 
External Reference Input — 1,2,5 or 10 MHz 
±5 PPM; -15 dBm to -t-15 dBm; 50 fl; Sine, 
ECL, TTL, 50% ±10% Duty Factor. 

Input Impedance: 50 Q ac; rear-panel BNC 
input. 

OUTPUT 

Calibrator (Cal Out) 20 dBm ±0.3 dB at 

100 MHz x(l±REF). 

Vertical Output — Provides 0.5 V ±5% of 
signal/div of video above and below the CRT 
centerline. Full range -2.0 V to -i-2.0 V. 1 kfi 
source impedance. 

Horizontal Output — Provides 0.5 V/Div either 
side of the CRT centerline. Full range ±2.5 V 
±10%. 1 kfi source impedance. 

Pen Lift— TTL compatible, -*-5 V nominal to 
lift pen. 

10 MHz IF Output— Output level is -5 dBm 
for a full screen signal at -30 dBm reference 
level; 50 Q nominal impedance. 

110 MHz IF Output (Option 42) — Center fre- 
quency from 108.5 MHz to 111.5 MHz; 
3 dB bandwidth >4.5 MHz; Bandpass ripple 
<0.5 dB; power out with -30 dBm reference 
level and a full screen signal ^0 dBm; 1 dB 
compression at ^0 dBm output, MIN DISTOR- 
TION; 50 fi nominal impedance. 

Probe Power — Provides operating voltages for 
active probes. 

Pin 1: +5 V at 100 mA maximum. 

Pin 2: Ground. 

Pin 3: -15 V at 100 mA maximum. 

Pin 4: 4-15 V at 100 mA maximum. 

IEEE STANDARD 488 (GPIB) 

P Versions — In accordance with IEEE Stan- 
dard 488.1-1987 implemented as SHI, AHl, T5, 
L3, SRI, RLl, PPl, DCl, DTI, and CO. 



Non-P Versions (Plotter Output) — Imple- 
mented as SHI, AHO, T3, LO, SRO, RLO, PPO, 
DCO, DTO, and CO. 

DISPLAY 

CRT— 8x10 cm, GH (P31) phosphor. 

CRT Readout— Displays: Reference level, 
center frequency, marker frequency and 
amplitude, frequency range, vertical display 
mode, frequency span/div, resolution band- 
width, RF attenuation, video filter, reference 
oscillator, macros, special modes, and text. 
Digital Storage — 1000 points horizontal, 250 
points vertical; A and B Views; Save A; Max 
Hold; B-Save A; digital averaging (Peak/ 
Average); Pulse Stretcher. 

Nonvolatile Display Memory— Store and 
recall up to 9 full waveforms complete with 
CRT readouts and instrument settings. 

GENERAL 

Input Voltage — 90 to 132 V ac or 180 to 250 V 
ac, 47 to 440 Hz. 

Power— 210 W maximum with ail options, at 
115 V and 60 Hz. 

Configuration — Portable: 6.9 x 12.87 x 19.65 
inches (175x327x499 mm) without front 
cover, handle, or feet. Weight: 47 lbs. 14 ozs. 
(21.8 kg) including cover and standard ac- 
cessories, except manuals. 

SWEEP/TRIGGERING 

Sweep Modes — Triggered, auto, manual, 
single sweep, and external. 

Sweep Time — 20 /xs to 5 s/div (10 s/div in Auto) 
in a 1-2-5 sequence; accuracy ±5% over center 
8 divisions. 

Triggering— Internal, External, Line, and 
Free Run; Internal Trigger Level >2 div of 
signal; external level ^1 V peak, 15 Hz to 
500 kHz, 50 V maximum (dc 4- ac peak). 

ENVIRONMENTAL 

Meets MIL-T-28800C, Type III, Class 3, Style C 
specifications as follows. 

Temperature— Operating: -15 to 4-55°C. 
Nonoperating: -62 to 4-85°C. 

Humidity — Operating: 95% (4-5%, -0%) rela- 
tive humidity. Nonoperating: Five cycles (120 
hours) in accordance with MIL-STD-810D Pro- 
cedure 3 (modified). 

Altitude— Operating: 15,000 feet (tested to 
25,(XK) feet). Nonoperating: 40,000 feet (tested 
to 50,000 feet). 

Vibration— Operating: 15 to 55 Hz at 4 g max- 
imum per MIL-STD-810D, Method 514, Pro- 
cedure I (modified). 

Shock — Operating: 30 g, one-half sine, 11 ms 
(tested to 50 g). 

Transit Drop — Free fall, 12 inches, one per 
each of six faces and eight corners. 
Electromagnetic Compatibility — Meets re- 
quirements of MIL-STD-461B Part 4 with some 
exceptions. 

PORTABLE TO RACK ADAPTOR 

Those needing the utility of a rackmounted in- 
strument and desiring easy convertibility to a 
rugged portable should order the rack adap- 
tor P/N 016-0844-01. 
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Tdl/ 494AP 
I C r\ 10 kHz to 325 GHz 



PORTABLE 
SPECTRUM ANALYZER 



TOP-OF-THE-LINE PERFORMANCE 
IN THE 494AP PORTABLE SPECTRUM ANALYZER 




TYPICAL APPLICATIONS 



BENEFITS 



• Satellite Communications 

• Broadcasting 

• Cellular Radio 

• EMI/RFI 

• Terrestrial Microwave 

• EW 

• Millimeter Wave 

• ATE 

• Nuclear Physics 

• Radio Astronomy 

• Microwave Landing Systems 

• Carrier/Noise 

• Spur Searches 

• Spectral Monitoring 

• Carrier On/Off Ratios 

• Harmonic Distortion 

• Frequency Counting 

• Carrier Level Monitoring 

• Pulse Analysis 



• Optional MATE/CIIL Compatibility 
For Air Force System Integration 

• Switch Selectable 50 and 75 U 
Impedances (Option 07) For IF, 
CATV, and Local Area Network 
Applications 

• Plot Data Directly Without a 
Controller 

FEATURES 

• Covers 10 kHz to 325 GHz, 

-131 dBm Sensitivity 

• 90 dB Dynamic Range with 10 Hz to 
3 MHz Resolution 

• Marker and Center Frequency 
Accuracy Up to 10‘^/day, Built-in 
Signal Counter and External 
Reference Input 



• Macro Programming Saves 
Frequently-Used Measurement 
Programs in Nonvolatile Instrument 
Memory 

• Intelligent Markers with Signal 
Processing Functions 

• Push-button Occupied Bandwidth 
and Noise Normalization Functions 

• Nonvolatile Memory For Up to Nine 
Waveforms and Nine Front Panel 
Settings 

• Preselection and Multiband Sweep 
Coverage From 1.7 to 21 GHz 

• HELP Mode Explains Front Panel 
Controls and Signal Processing 
Functions at the Touch of a Button 
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TCL/ 494AP 
I Cr\ 10 kHz to 325 GHz 



PORTABLE 
SPECTRUM ANALYZER 



SENSITIVITY AND FREQUENCY RESPONSE 



Band and 
Frequency Range 


Harmonic 

Number 


Sensitivity (dBm) at 
Minimum Resolution 


Frequency 
Response (dB)*« 


1 (10 kHz-1.8 GHd 


1 


-131 


±1.5 


2 (17-5.5 GHz) 


1 


-125 


±2.5 


3 (3-7 1 GHz) 


1 


-125 


±2.5 


4 (5.4-12 GHz) 
(12-18 GHz) 


3 


-111 

-107 


±3.5 


5 (15-21 GHz) 


3 


-106 


±5.0 


6 (18-27 GHz) 


6 


-116 


±2.0 


7 (26-40 GHz) 


10 


-111 


±2.0 


8 (33-50 GHz) 
(40-60 GHz) 


10 


-111 


±2.0 

±2.5 


9 (50-90 GHz) 


15 


-105 at 50 GHz 
-95 at 90 GHz 


±30*2 


10 (75-140 GHz) 


23 


-100 at 75 GHz 
-85 at 140 GHz 


±30*2 


11 (110-220 GHz) 


37 


-90 at 110 GHz 
-75 at 220 GHz 


±3.0*2 


12 (170-325 GHz) 


56 


-70 at 170 GHz 
-55 at 325 GHz 


±3.0*2 



Measured with JO dB RF Attenuation and peaking optimized. Frequency response is withiti ±4.5 dB 
from 10 kHz to IS GHz. 

Frequency response for any 5 GHz hand. Response is within ±6 dB referenced to 100 MHz. 




10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz 



ORDERING INFORMATION 



CHARACTERISTICS* 

The following characteristics apply after a 30 
minute warmup period unless otherw ise noted. 

FREQUENCY RELATED 
Frequency Range— 10 kHz to 21 GHz coaxial 
input, to 325 GHz with external mixer input 
(specified from 18 to 325 GHz with Tektronix 
WM490 Series Waveguide Mixers.) 

Center and Marker Frequency Accuracy — 
±(20% D ^ (FxREF) - (2N^25)Hz) with 
Span Div <200 kHz for Bands 1 & 5-12 or 
Span Div <100 kHz for Bands 2-4 (Phase 
locked); Otherwise (unlocked) ±[20% D -f- 
(FxREF) ^ (15N)kHzj. 

Where: D « Span Div or Resolution BW', which- 
ever is greater. 

F = Center or Marker Frequency. 

N = Harmonic Mixing Number. 

REF = Reference Frequency Error. 
Reference Frequency Error (REF)— Internal: 
<lxl0’® per day; <1x10’^ in the first six 
months, ^ 1 x 10*’ per year thereafter; Accuracy 
30 minutes after power on within 5x 10‘® of the 
frequency after 24 hours; Within 2x 10’“ over 
the temperature range of -15 to -*-55°C. 
Counter Readout Resolution — Selectable 
from 1 Hz to 1 GHz in decade steps. 

Signal Counter Accuracy — ± ((FxREF) + 
(5^N) Hz -1 LSD). 

Delta Counter Accuracy — ±[(AFxREF) + 
(10 ^2N) Hz -1 LSD]. 

Where: AF = Delta Frequency. 

REF = Reference Frequency Error. 

N = Harmonic Mixing Number. 

LSD = Least Significant Digit. 

Residual FM— <(5-lN) Hz peak-to-peak in 20 
msec, Span Div <200 kHz for Bands 1 & 5-12 
or Span/Div <100 kHz for Bands 2-4 (Phase 
locked); Otherwise (unlocked) <(7 kHz) N 
peak to peak in 20 msec. 

Resolution Filters — 10 Hz to 1 MHz in decade 
steps and 3 MHz; 6 dB bandwidth ±20% ex- 
cept 10 Hz; Shape factor <7.5:1 except 10 Hz 
where 60 dB BW <150 Hz. 

Frequency Span/Division— 0 Hz; 10 Hz to 10 
GHz (in a 1-2-5 sequence). 



Noise Sidebands: 



dBc/Hz 


Offset From Carrier 


- 80 


300 Hz 


- 90 


3 kHz 


-105 


30 kHz 


-115 


300 kHz 


-125 


3 MHz 



AMPLITUDE RELATED 

Harmonic Distortion — <-60 dBc, <-100 
dBc for Bands 2-5, for a -40 dBm CW signal 
with 0 dB RF Attenuation in MIN DISTORTION 
mode and without Reduced Gain mode. 

INPUT 

Maximum Safe Input: (0 dB RF Attenua- 
tion)— +30 dBM (1 W) continuous, 75 W peak, 
1 ysec pulsewidth, 0.001 duty; 0 V dc. 



OUTPUT 

1st LO — + 7.5 dBm to -l 20 dBm. 

2nd LO 12 dBm to ±5 dB. 

External Mixer — Bias Range: -+1.0 V to 
-2.0 V (default) or - 1.0 V to +2.0 V (inter- 
nally selectable). 

50 ft/75 ft OPTION 07 

Provides 75 ft input and dBm V calibration in 
addition to the normal 50 ft input and dBm 
calibration. The 100 kHz resolution filter is 
replaced by 300 kHz to optimize the instru- 
ment for broadcast and CATV uses. 



494AP Programmable Spectrum 
Analyzer. $41,995 

Includes: 50 ft coax cable, N-to-N Conn, 6 ft 
(012-0114-00); 50 ft coax cable, BNC-to-BNC 
Conn, 18 in. (012-0076-00); N Male-to BNC 
female adaptor (103-0045-00); 4 A Fast Blow 
fuses (159-(X) 17-00); power cord (161-0104-00); 
CRT light filters (amber 378-0115-01, gray 
378-0115-02); CRT mesh filter (378-0227-01); 
rear connector shield (337-3274-(X)); operator’s 
manual (070-5557-00); programmer’s manual 
(070-5559-00). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml — Available. ±$2,120 

Option M2 — Available. ±$3,770 

Option M3 — Available. ±$4,240 

See page 562 for description. 



Common Series Characteristics are listed on page 115. 

For complete option and accessory information refer to pages 100, 101, and 135. 

For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TCI/ 492BP 
I Ll r\ 10 kHz to 325 GHz 



PORTABLE 
SPECTRUM ANALYZER 



NEW 



492BP SPECTRUM ANALYZER 
WITH BUILT-IN MARKER INTELLIGENCE 




TYPICAL APPLICATIONS 



BENEFITS 



FEATURES 



• Satellite Communications 

• Broadcasting 

• Cellular Radio 

• EMI/RFI 

• Terrestrial Microwave 

• EW 

• Millimeter Wave 

• ATE 

• Nuclear Physics 

• Radio Astronomy 

• Microwave Landing Systems 

• Carrier/Noise 

• Spur Searches 

• Spectral Monitoring 

• Carrier On/Off Ratios 

• Harmonic Distortion 

• Frequency Counting 

• Carrier Level Monitoring 

• Pulse Analysis 



• Direct Plot Without Controller for All 
Configurations 

• Macro Capabiity 

• Standard Preselector 

• GPIB/Fully Programmable 

• CIIL with Direct Memory Access 
(Option 45) 



• Built-in Signal Counter with External 
Reference Input for Higher Accuracy 

• Frequency Accurate to 10'® 

• Frequency Range From 10 kHz to 
325 GHz 

• Multiband Sweep with 3 MHz Band- 
width for More Information Content 

• CW, Pulse and Spurious Signal 
Processing Modes 

• Keypad Entry of Frequency, 
Span/Div, Reference Level and 
Vertical Scale Factors 

• Environmentalized per MIL-T-28800C 
Type III, Class 3, Style C 
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Tdl/ 492BP 
I L. r\ 10 kHz to 325 GHz 



PORTABLE 
SPECTRUM ANALYZER 



SENSITIVITY AND FREQUENCY RESPONSE 



Band and 
Frequency Range 


Harmonic 

Number 


Sensitivity at (dBm) 
Minimum Resolution 


Frequency 
Response (dB)*3 


1 (10 kHz-1.8 GHz) 


1 


-120 


±1.5 


2 (1. 7-5.5 GHz) 


1 


-120 


±2.5 


3 (3-7.1 GHz) 


1 


-119 


±2.5 


4 (5.4-12 GHz) 


3 


-105 


±3.5 


(12-18 GHz) 


3 


-100 




5 (15-21 GHz) 


3 


- 99 


±5 0 


6(18-27 GHz) 


6 


-108 


±2.0 


7 (26-40 GHz) 


10 


-103 


±2.0 


8 (33-60 GHz) 


10 


-103 


±2.0 33 to 50 GHz 
±2.5 40 to 60 GHz 


9 (50-90 GHz) 


15 


-95 at 50 GHz*3 
-85 at 90 GHz*3 


±3.0*1 


10 (75-140 GHz) 


23 


-90 at 75 GHz'3 
-75 at 140 GHz*3 


±3.0*1 


11 (110-220 GHz) 


37 


-80 at 110GHz*3 
-65 at 220 GHz *3 


±3.0*1 


12 (170-325 GHz) 


56 


-70 at 170 GHz*3 
-55 at 325 GHz *3 


±3.0*1 



• ‘ Typical frequency response for any 5 GHz band. Response is typically within ±6dB referenced to 100 MHz. 



Measured with 10 dB RF Attenuation and peaking optimized (when applicable). Frequency response 
within ±4.5 dB from 10 kHz to 18 GHz referenced to 100 MHz. 

Typical sensitivity. 




CHARACTERISTICS* 

I The following characteristics apply after a 30 
minute warmup period unless otherwise noted. 

FREQUENCY RELATED 
Frequency Range— 10 kHz to 21 GHz coaxial 
input, to 325 GHz with external mixer input 
(specified from 18 to 325 GHz w ith Tektronix 
WM490 Series Waveguide Mixers). 

Center and Marker Frequency Accuracy — 
±[20% D -K (FxREF) + (2N-k25)Hz] with 
Span Div <200 kHz for Bands 1 and 5-12 or 
Span Div <100 kHz for Bands 2-4 (Phase 
locked); otherwise (unlocked) ±[20% D + 
(FxREF) + (15 N)kHz]. 

Where: D - Span/div or Resolution BW, which- 
ever is greater. 

F » Center or Marker Frequency, 
r N « Harmonic Mixing Number. 

M REF - Reference Frequency Error. 

Reference Frequency Error (REF) — 
2 s 2 x 10 ‘® per day, ^1.4xl0‘* per week, 

< 3.5 X 10’^ first six months, < 5 x 10*^ per year, 

< 10’® @ 25®C and 30 minutes after power-up. 
s 1 .5 X 10"® over operating temperature range. 
Counter Readout Resolution— Selectable 
from 1 Hz to 1 GHz in decade steps. 

Signal Counter Accuracy— ± [(FxREF) -h 
( 10 + N) Hz-Pl LSD). 

I Delta Counter Accuracy — ±[(AFxREF) -p 
. (20-P2N) Hz + 1 LSD), 

h Where: AF = Delta Frequency. 

REF - Reference Frequency Error. 

N = Harmonic Mixing Number. 

LSD - Least Significant Digit. 

! Residual FM— <(10-t-2N) Hz peak-to-peak in 
: 20 ms. Bands 1 and 5-12 with Span/div <200 

kHz, and Bands 2-4 with Span/div < 100 kHz 
(Phase locked); <(7 kHz) xN peak-to-peak in 
20 ms (unlocked). 

Resolution Filters— 100 Hz to 1 MHz in 
decade steps and 3 MHz (6 dB bandwidth 
±20%). Shape factor <7.5:1 (60 dB/6 dB). 
Frequency Span/Division — 0 Hz, 100 Hz to 
10 GHz (in a 1-2-5 sequence). 

Noise Sidebands 



dBc/Hz 


Offset From Carrier 


90 


3 kHz 


<-105 


30 kHz 


<-115 


300 kHz 



AMPLITUDE RELATED 

Harmonic Distortion 60 dBc for a -40 

dBm input 10 kHz to 21 GHz in MIN Distortion 
mode. Not discernible above the noise (typical- 
ly - 100 dBc) for preselected bands. 

INPUT 

Maximum Safe Input— ^30 dBm (1 W) CW; 
75 W peak, 1 ps pulse width, 0.(X)1 duty, 0 dB 
attenuation. Do not apply dc. 

OUTPUT 

1st LO— ^7.5 dBm to -t-20 dBm. 

2nd LO 12 dBm to ±5 dB. 

External Mixer — Bias Range: -i-l.O V to 
-2.0 V (default) or -1.0 V to -p 2.0 V (inter- 
nally selectable). 



50 ft/75 ft OPTION 07 

Provides 75 ft input and dBmV calibration in 
addition to the normal 50 ft input and dBm 
calibration. The 100 kHz resolution filter is 
replaced by 3(X) kHz to optimize the instrument 
for broadcast and CATV uses. 



ORDERING INFORMATION 

492BP Programmable Spectrum 
Analyzer. $29,995 

Includes: 50 ft coax cable, N-to-N connector, 
6 ft (012-0114-00); 50 ft coax cable, BNC-to-BNC 
connector, 18 in. (012-0076-00); N male- 



to-BNC female adaptor (103-0045-00); 2 Fa.st- 
Blo 4 A fuses (159-0017-00); power cord 
(161-0104-00); CRT light filters (amber 
378-0115-01, gray 378-0115-02); CRT me.sh filter 
(378-0227-01); Operator’s manual 

(070-5562-01); programmer’s manual 

(070-5564-01). 

WARRANTY‘PLUS SERVICE PLANS 
Option Ml — Available. +$1,995 

Option M2— Available. + $3,380 

Option M3 — Available. + $3,995 

See page 562 for description. 



Common Series Characteristics are listed on page 115. 

For complete option and accessory information refer to pages 100, 101, and 135. 

For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 



h 

Tniy 495/495P 


PORTABLE 


J 1 LZ r\ 100 Hz to 1800 MHz 


SPECTRUM ANALYZERS 



EXCELLENT PERFORMANCE IN THE 
495/495P PORTABLE SPECTRUM ANALYZERS 




TYPICAL APPLICATIONS 



BENEFITS 



• EMI/RFI 

• ATE 

• Two-Way Radio 

• LAN 

• Broadcasting 

• CATV 

• Carrier/Noise 

• Spur Searches 

• Spectral Monitoring 

• EW 

• Carrier On/Off Ratios 

• Harmonic Distortion 

• IF Amplifier Adjustments 

• Frequency Counting 

• Filter Ultimate Testing 

• Carrier Level Monitoring 

• Modulation Adjustments 

• Baseband Measurements 

• Cellular Radio 

• Avionics 



• Optional MATE/CIIL Compatibility 
For Military System Integration 

• Plot Data Directly Without a 
Controller 

FEATURES 

• Covers 100 Hz to 1800 MHz with 
-131 dBm Sensitivity and ±1.0 dB 
Frequency Response 

• 10 Hz to 3 MHz Resolution 
Bandwidth 

• 10‘®/day Marker and Center 
Frequency Accuracy 

• External Reference Input Provides 
Flexibility of Tying in with a System 
Clock 

• Built-in Signal Counter— Count at 
Any Point Marked or Between Any 
Two Marked Points 



• Macro Programming Saves 
Frequently Used Measurement 
Programs in Nonvolatile Instrument 
Memory (495P) 

• Intelligent Markers with Signal 
Processing Functions 

• Push-Button Occupied Bandwidth 
and Noise Normalization Functions 

• Switch Selectable 50 U and 75 U 
Impedances (Option 07) For IF, 
CATV and Local Area Network 
Applications 

• Nonvolatile Memory For Up to Nine 
Waveforms and Nine Front Panel 
Settings 

• Direct Keypad Entry of Control 
Parameters 

• HELP Mode Explains Front Panel 
Controls and Signal Processing 
Functions at the Touch of a Button 
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TCL/ 495/495P 
I C r\ 100 Hz to 1800 MHz 



PORTABLE 
SPECTRUM ANALYZERS 




CHARACTERISTICS* 

The following characteristics apply after a 30 
minute w'aimup period unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range— 100 Hz to 1800 MHz. 
Center and Marker Frequency Accuracy — 
±[20% D -L (FxREF) + 15 Hz] with Span/Div 
<200 kHz (phase locked); ±[20% D + 
(FxREF) ^ 15 kHz] with Span/Div >200 kHz 
(unlocked). 

Where: D » Span/Div or Resolution BW, which- 
ever is greater. 

F - Center or Marker Frequency. 

REF - Reference Frequency Error. 
Reference Frequency Error (REF) — Internal 
standard: <10'* per day, <10‘^ first six 
months, ^10’’ per year thereafter. Within 
2x10"* over temperature range of -15 to 

I ^55®C. 

Counter Readout Resolution — Selectable 
from 1 Hz to 100 MHz in decade steps. 
Signal Counter Accuracy — ± [(FxREF) -l 
( 5 + N) Hz +1 LSD). 

Where: F = Center or Marker Frequency. 
REF = Reference Frequency Error. 

N » Harmonic Mixing Number. 

I LSD = Least Significant Digit 

Delta Counter Accuracy— ±[(AFx REF) -l 
( 10-L2N) Hz^l LSD]. 

Where: AF » Delta Frequency. 

I REF = Reference Frequency Error. 

N - Harmonic Mixing Number. 

LSD = Least Significant Digit. 

Residual FM— ^ 5 Hz peak-to-peak in 20 msec, 
Span/Div <200 kHz (phase locked); <7 kHz 
peak-to-peak in 20 msec, Span/Div >200 kHz 
(unlocked). 

Resolution Filters— 3 MHz then 1 MHz to 10 
Hz in decade steps (6 dB bandwidth ±20% 
f except 10 Hz); Shape factor (60:6 dB) <7.5:1; 

' 10 Hz Bandwidth, <150 Hz @ 60 dB down. 

[ Frequency Span/Division:0 Hz; 10 Hz to 100 
MHz (in a 1-2-5 sequence); 180 MHz MAX 
SPAN. 



Noise Sidebands: 



dBc/Hz 


Offset From Carrier 


- 80 


300 Hz 


- 90 


3 kHz 


-105 


30 kHz 


-115 


300 kHz 


-125 


3 MHz 



Frequency Response — ±1.0 dB (measured 
, with 10 dB RF attenuation). 

tj AMPLITUDE RELATED 

“ Harmonic Distortion — < - 60 dBc for a - 30 
dBm CW signal with 0 dB RF attenuation in 
MIN DISTORTION mode. 



Sensitivity (Equivalent Input Noise) 



Sensitivity dBm 


Resolution BW 


-131 


10 Hz 


-125 


100 Hz 


-115 


1 kHz 


-105 


10 kHz 


- 95 


100 kHz 


- 85 


1 MHz 


- 80 


3 MHz 



INPUT 

Maximum Safe Input (0 dB RF Attenua- 
tion)— 30 dBm (1 W) continuous, 75 W peak, 
1 fisec pulsewidth, 0.001 duty factor; 0 V dc. 

OUTPUT 

1st LO— -1-6 dBm to 4-15 dBm. 

2nd LO 10 dBm to -i-20 dBm. 

OPTION 07 (50/75 ft) 

Provides 75 0 input and dBmV calibration in 
addition to the normal 50 0 input and dBm 
calibration. The 100 kHz resolution filter is 
replaced by 300 kHz to optimize the 
instrument for broadcast and CATV uses. 

Center Frequency Range — 1 to 1000 MHz. 



ORDERING INFORMATION 

495 Spectrum Analyz(‘r. $26,500 

Includes: 50 0 coax cable, N-to-N Conn, 6 ft 
(012-0114-00); 50 fi coax cable, BNC-to-BNC 
Conn, 18 in. (012-0076-00); operator’s manual 
(070-6888-00); N male-to-BNC female adaptor 
(103-0045-00); 4 A fast blow fuses 

(159-0017-00); power cord (161-0104-tK)); CRT 
light filters (amber 378-0115-01, gray 
378-0115-01); CRT mesh filter (278-0227-01). 
495P Programmable Spectrum 
Analyzer. $29,950 

Includes: Same as 495 plus programmer’s 
manual (070-6889-00). 

WARRANTY-PLUS SERVICE PLANS 



Option Ml — Available. 
(495) 


+ $1,735 


(495P) 


+ $1,810 


Option M2— Available. 
(495) 


+ $2,875 


(495P) 


+ $3,015 


Option M3— Available. 
(495) 


+ $3,470 


(495P) 


+ $3,620 


See page 562 for description. 





Common Series Characteristics are listed on page 115. 

For complete option and accessory information refer to pages 100, 101, and 135. 

For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 




TCL/ 2710 


ECONOMY PORTABLE 


1 L r\ 10 kHz to 1800 MHz 


SPECTRUM ANALYZER 



2710 SPECTRUM ANALYZER- 
MORE PERFORMANCE, MORE VALUE 
IN AN ECONOMY SPECTRUM ANALYZER 




TYPICAL APPLICATIONS 

• Cable Television 

• VTRA^CR Maintenance 

• Television and Audio Broadcasting 

• Broadband Local Area Networks 

• Education 

• Manufacturing Test 

• EMI/RFI 

• Land Mobile/Two-Way 
Communication 

• Avionics 

• Cellular Radio 

• Satellite Communications 

• Baseband Measurements 

• RF Design 

BENEFITS 

• High Confidence in Frequency 
Measurements 

• Easily See Weak Signals 

• Ease of Use Enhanced by 
Automated Calibration (Normaliza- 
tion), Dedicated Function Keys, 
Microprocessor Control, Pushbutton 
Measurements 

• Short Waiting Time Before Making 
Measurements 

• High Portability 

• Enhanced Measurement Comparisons 

• Measurement Convenience with Full 
Marker/Delta Marker Capability 

• See Modulation-Related Phenomena 
and Low Level Beats 

FEATURES 

• 10 kHz to 1800 MHz Frequency 
Range 

• 1x10“* or Optional 5x10"^ Frequency 
Accuracy 

• 1 Hz Frequency Resolution at Wide 
Span/Div Using Optional Internal 
Frequency Counter 

• Up to -127 dBm Sensitivity, or 
-139 dBm Sensitivity Using Built-in 
Preamp 

• 9.5 Kg (21 lb.) Weight, Compact Size 

• Fast Warmup, High Stability 

• Full Display Area Usable With 80 dB 
Display Dynamic Range 

• Four-Trace Digital Storage 

• Direct-Reading 50 and 75 Ohm 
Operation Modes 

• True Analog Display 

• Signal Identification and Qualitative 
Analysis with Aural and Optional 
Video Demod 



CHARACTERISTICS 

The following specifications and features 
apply after a 15-minute warmup period 
unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range— 10 kHz to 1800 MHz. 
Center Frequency Accuracy — lx 10'® ±5 kHz; 
Option 01: 5x10'^ ±700 Hz. 

Frequency Counter Accuracy (Opt. 02)— 
IxlO-* *^ ±10 Hz, 0-50°C; 3(10-«) ±10 Hz/year; 
Option 01: 5xl0-7±10 Hz, 0-50»C, at 2xl0 e 
±10 Hz/year. 

Dot Marker Frequency Accuracy — CF 
Accuracy plus 3% of span. 

Frequency Counter Readout Resolution 
(Opt. 02)— 1 Hz. 

Typical Long-Tferm Drift — 10 ppm/yr; Option 
01: 2 ppm/yr. 

Short-Tferm Drift— 20 kHz maximum drift be- 
tween correction cycles. TVpical short-term 
drift between correction cycles is within 5 kHz. 
Option 01: ^400 Hz maximum drift between 
correction cycles. 

Residual FM — ±2 kHz p-p/20 ^xsec; Option 01: 
± 100 Hz p-p/20 /isec at span/di v < 20 kHz/div; 
±2 kHz p-p/20 ^sec at span/div ^50 kHz/div. 
Resolution Bandwidth— (-6 dB) 5 MHz, 500 
kHz, 30 kHz, 3 kHz; Option 01: add 300 Hz. 
Resolution Bandwidth Shape Factor — 

^ 6:1. 

Noise Sidebands — >-70 dBc at 30xRBW 
(Resolution Bandwidth). 

Video Filter — Approx. 1/100 (Auto) of RBW. 
Manual Selection: 3 Hz to 300 kHz in 1-3 
sequence. 



Freq. Span/Div Range — 180 MHz to 10 kHz; 
Option 01: add 1,2,5 kHz/div. Selected in 1,2,5 
sequence or 2 significant digits via menu. Max 
span, zero .span keys. 

Span Accuracy — ±3% measured over the 
center eight divisions. 

AMPLITUDE RELATED 

Flatness— ±1.5 dB measured with 10 dB RF 
attenuation (preamp off). 

Vertical Display Modes — 10, 5, 1 dB/div, 
Linear. 

Measurement Range 129 (preamp on) to 

-I- 20 dBm; Option 01: - 139 (preamp on) to + 20 
dBm. 

Display Dynamic Range — 80 dB max. 
Reference Level Range — LOG Mode: -70 to 
-h 20 dBm ( - 23 to + 67 dBmV). LINEAR Mode: 
8.8 /xV/div to 280 mV/di v. 

Reference Level Steps — LOG Mode: 1 dB or 
10 dB. LINEAR Mode: 1,2,5 sequence: 
10 ^V/div to 280 mV/di v. 

Mixer Input Level — ^Automatically controlled 
by instrument for on-screen signals. Level 
selectable between -20 to -50 dBm. 
Display Amplitude Accuracy — 10 dB/div: 
±1.0 dB/10 dB to max. cum. error of ±2 dB 
over 80 dB range. 5 dB/div: ±1.0 dB/ 
5dB to max. cum. error of ± 2.0 dB over 40 dB 
range. 1 dB/div: 1 dB max. error over 8 dB 
range. LINEAR Mode: ±5% of full scale. 

RF Attenuation Range — 0-50 dB, 2 dB steps. 

Maximum Sensitivity 117 dBm at 3 kHz 

RBW. - 129 dBm at 3 kHz RBW w/preamp. Op- 
tion 01 : - 127 dBm at 300 Hz RBW, - 139 at 300 
Hz RBW w/preamp. 
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TPl/ 2710 


ECONOMY PORTABLE 


1 C r\ 10 kHz to 1800 MHz 


SPECTRUM ANALYZER 



SPURIOUS RESPONSE 
(with preamp off) 

I Residual Spurious Response — ^ - ICK) dBm 
j referenced to input of 1st mixer. 

I 3rd Order IM Distortion — ^ 70 dBc, f mm any 
I two on-screen signals within any frequency 
I span at -20 dBm input level, 10 dB atten. 

I 2nd Harmonic Distortion—^ 66 dBc with 
I -t-30 dBm input and 0 dB attenuation. 

INPUT RELATED 

LO Emission— < -70 dBm with 0 dB RF 
attenuation. 

RF Input— T>'pe N connector, 500. 

VSWR with 10 dB or more RF attenua- 
tion— 1.5:1 max. 

Maximum Safe Input— ±20 dBm (0.1 W) con- 

I tinuous peak with 0 dB RF attenuation; 100 
V dc (initially applied with full attenuation). 
V 1 dB Compression Point — ^ -15 dBm with 
i 0 dB RF attenuation. 

SWEEP RELATED 

Sweep Times — 1 fisec to 2 sec/div in 1,2,5 .seq. 
^ (7 decade range); AL^TO SWEEP mode; 

MANUAL SWEEP select. 

Sw'eep Time Accuracy — ±10% over the 
center 8 divisions. 

Trigger— Free run, internal, external, line, TV 
field, TV line, single sweep, manual scan. 
Trigger Amplitude — Internal: One division or 
more of signal. External: 1.0 V peak, minimum; 
DC coupled (15 Hz to 1 MHz). 

OTHER INPUTS/OUTPUTS 
External Trigger— BNC connector, 10 kfi im- 
pedance, DC coupled 0.1 ^ minimum pulse 
width. 35 V max. 

External Video Input— DC coupled, 0-100 
kHz. 0-1.6 V (200 mV/div) signal input for ver- 
I tical deflection of CRT beam. 

Sweep Gate Out — TTL level signal that is HI 
while CRT beam sweeps. 

Chassis and Signal Ground. 

Sweep Output — + 1.3 to -1.3 V, negative 
; going ramp, proportional to the horizontal 
^ sweep. Source impedance <50 0, load 
' impedance ^10 kO. 

Video Output — 0 to -i- 1.6 V of video .signal, 
I proportional to vertical display amplitude. 0 V 
is top of screen. 1 kO impedance. 

I 

1 ENVIRONMENTAL 

Temperature— Operating: 0 to +50° C (MIL- 
T-28800C). Nonoperating: -55 to +75° C. 

• Humidity (Nonoperating)— Five cycles (120 
hours) per MIL-T-28800C, class 5. 
Vibration— Meets MIL-T-28800C Method 514 
Procedure X (modified). 

I Shock (Operating and Nonoperating) — 
Three guillotine-type shocks of 30 g, one-half 
sine, 11 ms duration each direction along each 
mayor axis; total of 18 shocks. 

Radiated and Conducted Emissions — Meets 
; FCC Part 15, sub-paul J, class A and VDE 0871, 
clauss B. 

Radiated and Conducted Susceptibility — 
Meets Part 7 Mil-Std 461B. 



GENERAL CHARACTERISTICS 
Power Requirements — 90 W MAX (1.2 A) at 
115 V, 60 Hz. Operates 48 to 440 Hz, 90 to 250 
V ac. Battery power option available 
(Option 06). 

W’eight — 9.5 kg (<21 lb.) nominal for basic 
configuration. 

Dimensions (H, W, D) with feet, handle and 
front panel cover — 137x361x445 mm 
(5.4x14.2x17.5 inches). 

OTHER CAPABILITIES 

Markers— Single marker/delta markers; next 
right, next left peaks; next lower, next higher 
peaks; (highest) peak find; marker to CF; select 
start/stop frequencies; transpose A markers. 
Nonvolatile memory — (Opt. 11, No charge): 
Up to 24 displays and/or 8 front panel setups 
may be saved. Lithium battery backup. 
Digital Storage Display— Selectable acquisi- 
tion modes of positive peak only, posi- 
tive negative peak. SAVE A, B, C and active D 
trace; up to four traces on screen; MAX HOLD 
A, B; MIN HOLD A, B or C; B, C minus A; 
WATERFALL display mode; ensemble averag- 
ing; (min, max, mean, miri/max); digital storage 
off provides analog display. 

Ensemble Averaging — Provides weighted 
averaging of display resulting in reduction of 
random noise and impulse signals without 
sweep speed changes. 

Direct Entry of Control Parameters— 
Frequency, span/div, reference level, 
RBW, video filter, vert, scale, sweep rate. 
Measurement Modes— Noise, Carrier-to- 
Noise, Bandwidth (User definable “dBdown” 
points). 

Internal Freq. Counter (signal counter) — 
Option 02. 

Internal Preamplifier — Preamp may be 
switched in/out of circuit (degrades flatness 
below 10 MHz and above 500 MHz, provides 
approx. 12 dB sensitivity improvement) with 
signal input <10 dBm with zero RF 
attenuation. 

Alternate Reference Level Units — dBm, 
dBmV, dBV, dB/iV, dB/xW. 

User-definable Power-on Status — Instru- 
ment powers up to user-definable state or sup- 
plied default settings. 

Constant Rate Tuning — Same on-screen tun- 
ing sensitivity regardless of span/div selection. 
Center Measure — Signal nearest CF (from any 
screen location) is centered with frequency and 
peak amplitude automatically read out (not a 
marker mode). The centered signal will be 
counted if the Option 02 Frequency Counter 
is installed. 

Signal Track— Drifting signal is kept at display 
center with correct frequency and peak 
amplitude displayed. 

Graticule Illumination— Contrast enhance- 
ment for CRT photography. 

Centronics Interface — Option 09. Will sup- 
port Epson FX Series Printers and compatibles 
and Tbk HClOO Printer/Plotter. 

Rackmount Option— Option 30. Converts unit 
to a rack mounted installation. Five-inch rack 
height, 19-inch rack width. 



Portable-to-Rack Adapter — Option 34. Pro- 
vides rackmounting of instrument in standard 
enclosure with handle. Offers immediate in 
strument portability when needed. Seven-inch 
rack height, 19-inch rack width. 

AM/FM Detectors— Built-in amplifier, speaker 
and headphone jack for aural demodulation. 
Video Monitor Mode — Option 10. Allows 
direct viewing of television picture on analyzer 
screen. Functions in NTSC, PAL and SECAM 
systems. Includes selectable horizontal line 
trigger. 



ORDERING INFORMATION 

2710 Spectrum Analyzer. $8,250 

Includes: Power cord (U.S. 115 V/60 Hz) 
(161-0104-00); operator’s manual (070-6022-00); 
front cover (200-2520-00); and 75/50 fi min-loss 



pad (131-4199-00). 

OPTIONS 

Option 01 — 300 Hz resolution 
bandwidth/phaselock stabiliza- 
tion/5 X 10'^ frequency accuracy. +$1,100 

Option 02 — Internal frequency 
counter with selectable 1 
kHz/1 Hz readout resolution. + $600 

Option 06— Battery operation. + $2,720 
Option 09 — Centronics interface. + $300 

Option 10 — Video monitor mode. + $450 

Option 11 — Nonvolatile storage. NC 

Option 15— Tbk 1405 TV Side- 
band Analyzer Interface. + $200 

Option 30— Rackmount for 
19-inch rack width, 5 in. 
height. +$150 

Option 33— Travel Line Package. + $95 



Includes: Accessory pouch; carrying strap; 
smoke-gray CRT filter; vinyl rain cover. 
Option 34 — Portable to Rack- 
mount adaptor for 19-inch rack 
width, 7 inch height. +$425 

INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3 — Australian 240 V, 50 Hz. 

Option A4 — North American 240 V, 60 Hz. 
Option A5 — Switzerland 220 V, 50 Hz. 
WARRANTY’PLJUS SERVICE PLANS 



Option Ml — Available. +$710 

Option M2— Available. +$1,190 

Option M3 — Available. +$1,430 

See page 562 for description. 



OPTIONAL ACCESSORIES 
Front Panel Cover — 

Order 200-2520-00. $5 

Accessory Pouch — Mounts on 
top. Order 016-0677-02. $45 

Viewing Hoods — 

(Collapsible) Order 016-0592-00. $15 

(Binocular) Order 016-0566-00. $21 

(Polarized) Order 016-0180-00. $60 

Carrying Strap— Order 346-0199-00. $17.50 

Shipping Case — Order 016-0792-01. $225 

Smoke Gray CRT Filter — 

Order 337-2775-02. $2.35 
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TEK 20^Hz to 5 MHz 



7000 SERIES PLUG-IN 
SPECTRUM ANALYZER 




7L5 Option 25 Spectrum Analyzer with L3 (50 fl, 600 1 MQ) plug-in module in a 7603 Oj)- 

tion 06 mainframe with internal spectrum analyzer graticule. The L3-1 module (shown at upper 
right) is switch selectable to 75 Q, 600 U or 1 MQ. 



7L5 

• Synthesizer Tuning 

• Digital Storage and Averaging 

• Three-Knob Operation 

• Preset Reference Level and Dot Fre- 
quency for Extra Input Protection 

• Swept Measurements (Option 25 
Tracking Generator) 

• Selectable Input Impedance; 
Calibration in dBm, dBV, or 
Volts/Division 

• Semiautomatic Measurements With 

the Tek 7854 

The Tektronix 7L5 is a high performance, 
high value spectrum analyzer providing 
easy-to-use low frequency measurement 
capability. The 7L5 can cover 20 Hz to 5 
MHz in one display. Resolution bandwidth 
can be varied from 10 Hz to 30 kHz, with 
residual FM of no more than 1 Hz peak- 
to-peak. 

Digital storage proves particularly useful 
in the 7L5. With digital averaging and 



peak detection, you can accurately 
measure low level signals, such as inter- 
modulation distortion products, in the 
presence of noise. With Max Hold, you 
can capture short duration signals and 
random transient phenomena that would 
otherwise be lost. 

The 7L5 combines high performance with 
easy-to-use threc-knob operation— 

1) Set frequency span 

2) Set center frequency 

3) Set reference level. . and measure! 

Sweep speed and resolution bandwidth 
are set automatically. 

Digital tuning and synthesizer stability let 
you set center frequency with six-digit 
accuracy immediately upon turn-on. 
Reference level can be set in 1 dB and 
10 dB steps, eliminating the need to in- 
terpolate amplitude levels. And for 
measuring wide relative amplitude dif- 
ferences, the 7L5 offers 80 dB spurious- 
free display dynamic range. 




The 7L5 makes accurate baseband com- 
munications measurements such as noise, 
spurious response, distortion, and tran- 
sient interference, all with the certainty 
of 10 Hz resolution. The 7L5 Option 25 
provides swept frequency measurements 
from 20 Hz to 5 MHz. The tracking 
generator is built into a “three- wide” 7L5 
plug-in analyzer. 

This highly capable audio/baseband 
analyzer finds a place in many areas of 
use, including baseband evaluation of FM 
broadcast and television stereo signals, 
measurement of communications system 
basebands, power line distortion, 
EMC/RFI, and computer systems. 

Make semiautomatic measurements by 
using the Tbk 7854 Digitizing Mainframe. 
This programmable unit’s calculation and 
marker capabilities can greatly enhance 
your productivity using the 7L5 Spectrum 
Analyzer. Specify 7L5 Option 12 for 
proper 7854 interface. Get full details 
from your Tek Sales Engineer or ask for 
Application Note 26W-5653. 



CHARACTERISTICS 

The following characteristics and features 
apply to the 7L5 Spectrum Analyzer after a 
warm-up period of ten minutes. 

FREQUENCY RELATED 

Center Frequency Range — Input Frequency 
Range; 20 Hz through 5.0 MHz. Dot Frequen- 
cy Range: 0 Hz through 4999.75 kHz tuned in 
10 kHz or 250 Hz steps. Accuracy at 0 to 50 °C: 
±(20 Hz + 10'^ of dot frequency). 20 to 30 °C: 
±(5 Hz +2x10"® of dot frequency). 
Frequency Span/Division Range — 50 Hz/div 
to 500 kHz/div (maximum) in a 1-2-5 sequence. 
Accuracy: Within 5%. Linearity: Within 5% 
over the center eight divisions. Zero Span; Pro- 
vides fixed frequency operation for time do- 
main display. 

Resolution Bandwidth (6 dB)— 10 Hz to 
30 kHz in eight steps. Coupled position elec- 
tronically couples resolution to span/division 
selection so that both are controlled by the 
same knob. Accuracy: Within 20% of resolu- 
tion selected (30 Hz to 30 kHz). 10 Hz is 100 Hz 
±20 Hz 70 dB down. 

Resolution Shape Factor (60/6 dB) — 10:1 or 
better for 10 Hz to 1 kHz and 5:1 or better for 
3 kHz to 30 kHz. 
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Signal Level Change Between Any Two 
Bandwidths — 30 kHz to 100 Hz: s 0.5 dB. 
30 kHz to 10 Hz: 2.0 dB. 

Residual FM — < 1 Hz (p-p) for frequency span 
of 50 Hz div to 2 kHz^/div. < 40 Hz (p-p) for fre- 
quency span of 5 kHz/div to 500 kHz/div. 
Stability—^ 5 Hz hour. 

AMPLITUDE RELATED 

Display Modes — Log 10 dB^Di vision: Provides 
80 dB display dynamic range. Accuracy is 
within 0.08 dBdB to 2 dB maximum over 
80 dB display dynamic range. Log 2 dB/Divi- 
sion: Provides 16 dB display dynamic range. Ac- 
curacy is within 0.15 dB dB to 1 dB maximum 
over 16 dB display dynamic range. 

LIN: 20 nV/div to 200 mV div in a 1-2-5 
sequence. Accuracy is within 5%. 

Reference Level— + 21 to -128 dBm (50 or 
75 n input impedance), + 10 to - 139 dBm 
(600 0 input impedance), +8 to -141 dBV 
(1 MO input impedance). Calibrated in 1 and 
10 dB steps. 

Display Flatness— 0.7 dB maximum from 
20 Hz to 5 MHz (add 0.5% quantization 
error in digital storage). 

Sensitivity— Equivalent input noise for each 
resolution bandwidth setting is measured in 
video average mode with 10 s/div sweep rate 
and input buffer control off. Sensitivity is 
degraded an additional 8 dB when the input 
buffer is on. 



Resolution 

Bandwidth 


Averaged Noise Level 


dBm 50 R 


dBV 75 R 


10 Hz 


-135 dBm 


-140.5 dBV 


30 Hz 


-133 dBm 


-138.5 dBV 


100 Hz 


- 130 dBm 


-135.5 dBV 


300 Hz 


-125 dBm 


-130.5 dBV 


1 kHz 


-120 dBm 


-125.5 dBV 


3 kHz 


- 1 15 dBm 


-120.5 dBV 


10 kHz 


-110 dBm 


-115.5 dBV 


30 kHz 


-105 dBm 


-110.5 dBV 



SPURIOUS RESPONSES 

Residual— <- 143 dBV (noncalibrator related, 
referenced to the input). 

Intermodulation Products — Within any fre- 
quency span for two on-screen signals of any 
input level, third order down 75 dB or more 
and second order down 72 dB or more; of any 
input level up to - 53 dBV or of any input level 
with input buffer on, second and third order 
down 80 dB or more. 

GENERAL CHARACTERISTICS 

Sweep— Triggered, manual, auto. 

Sweep Time — 10 s/div to 0.1 ms/div in a 1-2-5 
sequence. 

Accuracy — Within 5% of selected time/ 
division. 

Triggering — Sources are free run, internal and 
line. Modes are normal, manual sweep and 
single sweep. 

Sensitivity — ^1.5 div of internal signal for 
both normal and single sweep modes over the 
approximate frequency range of 30 Hz to 
500 kHz. 

Shipping Weight— 7.6 kg (17 lb). 



INPUT SIGNALS 

Maximum Input Power Level— 1 MO/28 pF: 
15 V (p-p) for ac or pulse signals with rise times 
of 2 V//iS or faster (pulses or ac beyond this 
specification may open an input fuse). 40 V (dc 
plus peak ac) for signals with rise times slow- 
er than 2 W/fjs. 

600 n (Internally Terminated): 12 V dc or RMS 
( + 24 dBm). 50fi (Internally Terminated): 3.5 
Vdc or RMS ( + 24 dBm). 

Input Impedance— Switch selectable 1 MR in 
parallel with 28 pF, 50R (75R for L3 Option 01) 
termination, or 600 fl termination. 

OUTPUT SIGNAL 

Calibrator — (Cal Out) 500 kHz .squarewave 
within ±0.15 dB of -40 dBV into the plug-in 
impedance. 

Video Out — 50 mV/di v ±5% (about the CRT 
center) with source impedance of 1 kR. 
Horizontal Out — 0 V dc to about - 6 V dc saw- 
tooth with a source impedance of 5 kR. 



Option 25 



Tracking Generator 



The 7L5 with Option 25 Tracking Gener- 
ator provides selectable 50 R, 75 R, or 
600 R impedance source that has a cali- 
brated output level for swept frequency 
tests from 20 Hz to 5.0 MHz. The output 
frequency can be acyusted so it tracks 
within 10 Hz of the spectrum analyzer 
frequency. The frequency span and rates 
are controlled with the spectrum 
analyzer. The output level is controlled 
from the tracking generator. Output level 
is calibrated and controlled in 10 dB and 
1 dB steps over a 63 dB range. An Aux 
Output may be used to drive a frequency 
counter. The 7L5 with Option 25 is a 
threewide unit for the 7000 Series 
mainframes. 

CHARACTERISTICS 

Frequency— Range 20 Hz to 5.0 MHz. 
Output Impedance — 50 R, 75 R, or 600 R se- 
lected by a front panel switch. 

Amplitude— The output level is calibrated in 
dBm or dBV and selectable in 10 or 1 dB steps. 
A vernier provides continuous variation be- 
tween calibrated steps. 

Range — 50 R: 0 to -63 dBm. 75 R: -6 to 
-69 dBm. 600 R: -17 to -80 dBm. 
Accuracy (Maximum Output Calibrated at 
500 kHz)— 50 R: 0 dBm ±0.25 dB. 75 R: -6 
dBm +0.4, -0.2 dB. 600 R: -17 dBm +0.5, 
-0.1 dB. 

Attenuator— Range: 0 to 63 dB in 10 dB or 
1 dB steps. Accuracy: Within 0.2 dB/dB to a 
maximum of 0.25 dB/10 dB absolute. 
Flatness— 50 and 75R: Within 0.5 dB p-p. 
600 R: Within 1.0 dB p-p. Tbtal System Flatness 
(7L5 with L3 Plug-In Module and Option 25) 
50 and 75R: Within 1.0 dB p-p. 600 R: Within 
1.25 dB p-p. 

Dynamic Range (7L5 With Option 25) — 
^110 dB. 



Residual FM (p-p) — (7L5 with Option 25). 
Spans to 2 kHz/Div: 2 Hz. Spans 5 kHz/Div or 
Greater: 40 Hz. 

Stability — 25 Hz/5 minutes after ten minute 
warmup decreasing to 25 Hz/hour maximum 
after one hour. 

Spurious Suppression, 20 Hz to 5.0 MHz 
(Harmonic and Nonharmonic) — 40 dB or 
more with respect to the carrier. 

Auxiliary Output — ^ 200 mV RMS into 50R. 

BALANCED INPUT TRANSFORMER 
Frequency Range— 50 kHz to 3 MHz, usable 
from 10 kHz to 20 MHz. 

Flatness— 0.25 dB p-p maximum (50 kHz to 
3 MHz) including nominal 0.1 dB insertion loss. 
Common-Mode Rejection— 25 dB minimum 
(50 kHz to 3 MHz). 

Output Termination — Switchable between 
124 R, 135 R, and none for bridging or exter- 
nal termination. 

Connectors — WECO (0.37 in with 0.090 
center) on 0.625 inch spacing for balanced in- 
put. BNC for single-ended output. 



ORDERING INFORMATION 

7L5 Spectrum Analyzer, 20 Hz to 5 
MHz (Requires L3 Plug-In Module). 512,500 
Includes: Spectrum analyzer graticule 
(337-1159-00); (7000 Series), and (337-1439-01); 
(7603), light blue filter (378-0684-00); operator 
manual (070-1734-01); service manual 
(070-2184-01). 

OPTIONS 

Option 11 — L3 Module with 
Option 01 +51,775 

Option 12 — 7854 Oscilloscope 
capability. +5165 

Option 20— L3 Plug-In Module 
without Option 01. +51,775 

Option 25— Tracking Generator. +51,765 

L3 Plug-In Unit to 7L5 — 50 R, 

600R, IMR. +51,775 

Option 01—75 R, 600 R, 1 M R. NC 

Includes: Instruction manual 070-2154-02 
CONVERSION KIT 
Tracking Generator — Tb add to 
existing 7L5. Order 040-0810-04 52,345 

RECOMMENDED MAINFRAMES 
7603 •> Oscilloscope, 100 MHz. 53,995 

R7603** Rackmount Oscilloscope, 

100 MHz. 54,910 

7854 Waveform Processing Oscillo- 
scope, 400 MHz. 515,275 

* ^ Suggested oscilloscope. 

OPTIONS (7603/R7603) 

Option 06 — Internal Spectrum 
Analyzer Graticule. 

Option 08 — Protective Front Cover 
(7603 only). 

Option 77— GM (P7) Phosphor and 
Internal Spectrum Analyzer 
Graticule. 



OPTIONAL ACCESSORIES 
75 to 50 R Minimum Loss Attenu- 
ator — AC coupled. Order 
011-0112-00. 560 

P6105A— lOX, 2 m Probe. 593 

Balanced Input Transformer — 

Order 013-0182-00. 5385 



+ 550 
+ 5115 

+ 5100 
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TekSPANS® 



MEASUREMENTS 


FILTER TESTS 


SIGNAL SEARCH 


Harmonic Distortion 


Band-pass Filter 


Fast Search 


Amplitude Modulation 


Low-pass Filter 


Precise Search 


Signal-to-Noise 


High-pass Filter 


Spur Search 


Frequency Response 
Cursors 




Automatic Identify 


WAVEFORM OPERATIONS 


UTILITIES 




Acquire AVIEW Waveform 


Talk/Listen (Command) 




Acquire BVIEW Waveform 


Sensitivity Test 




Send to Instrument 


Resolution Filter Test 




Store on Disk 


Calibration Assistance 




Load from Disk 


Select Instrument 




Graph Waveform 
Overlay Waveform 
. Redraw Waveform 
Normalize Waveform 


Select Disk 





The GRASP main menu lists all submenus and their routines 



GRASP® (General RF 

Applications Software Package) 

• Value Packed Software— Performs 
Automated Spectrum Analysis on 
Choice of Popular Controllers 

• Applications Routines Are Selected 
Through Easy, Menu-Driven Operation 

• Supports IBM PC XT/AT and 
Compatible Computers (Option 01/1A) 

• Supports HP Series 200 Controllers 
(Option 02/2A) 

• Supports Tek 4041 Controller and 

Multiple-Site/Remote-Site Monitoring 
of RF Equipment (Option 03) 

Tbk’s GRASP (General RF Applications 
Software Package) is the first in a family 
of spectrum analyzer software packages 
call^ TbkSPANS. GRASP is designed to 
capitalize on the power of Thk’s program- 
mable spectrum analyzers and a choice of 
controllers such as Tbk’s 4041, IBM PCs or 
compatibles, and HP 200 Series. 

This highly versatile software package of- 
fers many applications'utility routines that 
are selected through easy, menu-driven 
operation. Even a nontechnical operator 
has immediate access to operations such as 
swept-frequency measurements, waveform 
storage and recall, and performing signal 
analysis, including measurements of har- 
monic distortion and signal-to-noise ratio. 

From GRASP’S main menu, a user selects 
among any of the submenus for Measure- 
ments, Filter Tbsts, Signal Search routines. 
Waveform Operations, and Utilities. Selec- 
tions are made by pressing the appropriate 
function key shown on-screen. 



Prompts guide the user through each 
measurement task. Fbr example, users can 
utilize a Cursors routine which displays the 
instrument CRT on their terminal screen. 
It calculates and displays both the absolute 
amplitude and frequency of one or two 
marked signals, plus the relative (delta) 
amplitude and frequency difference be- 
tween the two markers. 

A powerful feature of GRASP (Option 03) 
is ^e ability to monitor one or more remote 
sites via phone lines and modems. The user 
can exercise complete control over the 
spectrum analyzer at the remote site, and 
can graph the acquired waveform at the 
base-site terminal. The user can also 
specify a frequency and amplitude win- 
dow, providing for an automatic telephone 
call back to the base site when the signal 
drops out of tolerance. 

Complete source code is provided, thereby 
simplifying the task of integrating user- 
written routines into GRASP. 



ORDERING INFORMATION 



S26RF00 GRASP. 


$875 


Includes: Software, license agreement, 
manual. 


and users 


OPTIONS 




Option 01— IBM PC AT high density 
disk. 


NC 


Option lA— IBM PC double density 
disk. 


NC 


Option 02— HP 200 Series 5V4'' 
double density disk. 

Option 2 A— HP 200 Series " micro 


NC 


disk. 


NC 


Option 03— Tbk 4041 DC-100 Tkpe. 


NC 


Option 10 — GPIB interface for PC. 


+ $495 




Sample graph from radiated emissions test. 



EMI Software 

• Cost-Effective Approach to 
Automated EMI Testing 

• Runs on IBM or Compatible PC 

• Easy, Menu-Driven Operation 

• Prequalification Testing for FCCA^DE, 
MIL-STD-461B/462 CE03 and RE02. 
Test Categories include: FCC/VDE 
Electric Field Radiated , VDE 
Magnetic Field Radiated, FCC/VDE 
Conducted, VDE Absorbing Clamp, 
RE02 Radiated (MIL-STD-461B/462), 
CE03 Conducted (MIL-STD-461B/462) 

Tbk’s EMI Prequalification Software pro- 
vides a low-cost, time-.saving approach to 
EMI conducted and radiated emissions 
testing. It is particularly useful to design 
engineers who require a compact system 
for measuring and documenting EMI levels 
during the various design stages. 

When used with a Tbk programmable spec- 
trum analyzer and an IBM or compatible 
PC (equipped with a National Instruments 
PC2A IEEE-488 interface card), this soft- 
ware enables a cost-effective approach for 
integrated EMI testing. This highly versatile 
software package includes test routines for 
FCC Part I5J (A & B), VDE 0871 (A & B), 
and MIL-STD- 461B/462 RE02 and CE03. 
Routines are accessed through easy, menu- 
driven operation. For each class of test, 
routines are provided for acquiring data, 
graphing results (semilog plot with selected 
limits superimposed) and creating printouts 
of frequencies approaching or exceeding 
limits. Capability is also included for up- 
dating and displaying antenna factors. 

ORDERING INFORMATION 

S26EM00 EMI Prequalification 
Software. $1,475 

Includes: Software on DS/DD diskettes, license 
agreement, and user’s manual. 

Option 09 — Source code. -f $1,000 

Option 10 — GPIB interface for PC. + $495 
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MONITOR 


WAVEFORM OPERATIONS 


UTILITIES 


Enter Parameters 


Acquire AView Waveform 


Talk/listen (Command) 


Take a Measurement 


Acquire BView Waveform 


Sensitivity Test 


Report Errors 


Send to Instrument 


Resolution Filters Test 


Hang-Up/Monitor 


Store on Disk 


Calibration Assistance 


Immediate Call Back 


Ijoad from Disk 


Select Instrument 


Show Parameters 


Graph Waveform 


Select Disk 




Acquire Mode: Norm 


User Program 


MEASUREMENTS 


SIGNAL SEARCH 




Harmonic Distortion 


Fast Search 




Amplitude Modulation 


Precise Search 




Signal-to-Noise 


Spur Search 





RSM provides a variety qT routines for signed yrnmitoring and interactive testing. 



i noivi (Remote Site Monitoring) 

Software for the PC 

• Control Tektronix Instrumentation 
from Anywhere in the World 
• Monitor RF Signals at One or More 
Remote Installations 
• Immediate Call-back Warning of 
Failure Conditions 

• Applications Routines Are Selected 
Through Pop-up Menu Structure. 

RSM (Remote Site Monitoring) software, 

I part of the TfekSPANS family of spectrum 
analysis software, simplifies the control and 
data analysis of instruments at remote sites 
or in hostile environments. RSM merges the 
I power and precision of Thk’s Spectrum 
Analyzers with the economy of PC-based 
' controllers to provide cost effective, 
j remote-site monitoring and control. 

RSM provides the ability to connect, via 

f telephone, a pair of PCs. The remote-site 
PC is connected to the remote Tbk 490P or 
2750P Series Spectrum Analyzer, and 
perhaps to other Tbk programmable in- 
s struments, via the IEEE 488 interface. This 
remote PC includes either the Tbk GURU 
interface or the National Instruments PC2 
‘ or PC2A card. 

The host-site PC is located at a convenient 
I location such as an office or lab. At the host 
! site the u.ser has complete control over the 
i operations of the remote-site PC, and all 
screen displays seen are identical to those 
[ currently appearing at the remote site, in- 
1 eluding full color. 

FYom RSM’s main menu, a user selects any 
r of the submenus for Monitor, Waveform 
I Operations, Utilities, Measurements, and 
I Signal Search. Each of these submenus and 
I the included routines are accessed through 
I a pop-up menu structure. 



The Monitor menu contains several 
routines that control the operation of the 
Independent Automated Signal Monitoring 
mode. RSM continually checks the RF in- 
put signals to the remote spectrum 
analyzer and compares them to a user- 
defined frequency/amplitude tolerance 
window. The user can define all monitor- 
ing parameters, verify pass^fail conditions 
of the current setup, initiate monitoring, 
and report all current and logged errors. 

The Monitor menu includes a Hang- 
Up/Monitor routine which terminates any 
existing phone connection between the 
host and remote sites and initiates the 
signal monitoring routine as specified. If 
the signal drops out of the previously defin- 
ed amplitude/frequency window, an 
automatic telephone call is placed to the 



host site to warn the operator to the error 
condition. A Local Error Logging routine 
is also provided which logs all errors at the 
remote site for later analysis. 

The Waveform Operations menu provides 
several routines such as acquiring and 
graphing one or more signals, storing and 
loading waveforms to disk, and sending 
waveforms back to the analyzer for display. 

The Utilities menu includes a Tklk/Listen 
routine that sends commands and queries 
to the spectrum analyzer or other Tbk in- 
struments at the remote site. This menu 
also allows inclusion of a user- written pro- 
gram to perform tasks such as automated 
signal surveillance of a set of communica- 
tion channels. 

The Measurements and Signal Search 
menus provide a variety of routines for per- 
forming tasks such as measuring harmonic 
distortion and amplitude modulation, as 
well as performing a precise signal search 
over a specified frequency range. 

Fbr maximum flexibility, the RSM system 
is offered in two packages: a host-site 
module and a remote-site module. At least 
one of each module is required to comprise 
a working remote monitoring system. Both 
modules are provided with source code. 

ORDERING INFORMATION 

S26RM00 RSM Host-Site module. $300 

S26RM01 RSM Remote-Site module. $750 

Includes: Software on DSDD diskettes, license 
agreement, and users manual. 

Option 10 — GPIB interface for PC. + $495 



Remote Site 




Equipment setup for remote site signed rrwnitoring. 



127 




TCL/ SPECTRUM ANALYZER 
I LZr\ SYSTEMS 



AUTOMATE YOUR MEASUREMENTS WITH 
TEK SPECTRUM ANALYZER SYSTEMS 




Dsktronix Spectrum Analyzer Packages 
are configured around the Thk PEP 301 
Controllers or Compaq personal com- 
puters and Tektronix’ laboratory quality 
programmable spectrum analyzers. 
Coupling the PC to the analyzer via the 
IEEE-488 bus enables the user to take ad- 
vantage of the PC’s capability, as well as 
the power and versatility of Tektronix 
Spectrum Analyzers. A highly versatile 
General RF Applications Software 
Package (GRASP®) offers many different 
applications and utility routines which 
are selected through easy, menu driven 
operation. 

Tektronix Spectrum Analyzer Packages 
are turnkey systems that get your ap- 



plication running with a minimum of ef- 
fort. Each system is fully configured and 

inspected prior to shipment. 

High Performance Spectrum Analyzers 

• 10 kHz to 21 GHz in Coax and to 325 GHz 
Using Tektronix Waveguide Mixers 

• Built in Frequency Counter With High Ac- 
curacy and Resolution 

• Fast, “Smart” Markers for Faster, More 
Accurate Measurements 

• Nonvolatile Memory to Save Front- Panel 
Settings and CRT Displays 

• Fully Programmable Over the IEEE-488 
bus 

• Available in Both Benchtop and Portable 
Configurations With No Performance 
Compromise 



Value Packed Tektronix Software 

• Menu Driven Operation for Easy Access 
to Test Routines 

• Exclusive Swept Frequency Response 
Measurements 

• A Wide Variety of Measurement and Utili- 
ty Routines 

• Color Annotated Displays 

• Store/Recall Waveforms and Test Results 
to Disk 

GRASP Software 

Measurements 

• Harmonic Distortion 

• Amplitude Modulation 

• Signal to Noise 

• Frequency Response 

• Cursors 
Filter Tests 

• Band-pass, Low-pass, High-pass 
Signal Search 

• Fast Search 

• Precise Search 

• Spurious Search 

• Automatic Identify 
Waveform Operation 

• Data Storage and Retrieval 

• Waveform Graphing 

• Normalize Waveform 
Utilities 

• Talk/Listen 

• Sensitivity Test 

• Resolution Filter Test 

• Calibration Assistance 

• Select Instrument 

• Select Disk 
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Td SPECTRUM ANALYZER 
I L.r\ SYSTEMS 



COMPAQ PC/SPECTRUM 
ANALYZER SYSTEMS 

A choice of portable or desktop Compaq 
PCs is available. 

• Portable II with the powerful 80286 
processor and designed-in flexibility is 
the standard in portable personal 
computing. 

• Deskpro Model 2 offers large storage 
capacity, fast, convenient access to 
large amounts of information, and ex- 
pansion capability. 

• Deskpro 286 er\joys the processing 
power of the 80286 microprocessor. 
Two models are offered with a choice 
of storage media. 

Option 23 is intended for the user who 
already has a PC-compatible computer. 
Options 24 through 28 are turnkey 
systems designed for R&D, manufactur- 
ing test, and general RF automated 
testing. Option 29 adds a graphics- 
compatible printer to each of these 
systems. 

Each of the computer options are con- 
figured and checked out prior to ship- 
ment. Thus, the customer receives a turn- 
key system and should encounter 
minimi effort in configuring and running 
the system. 

ORDERING INFORMATION 

When ordering, use the model number and 
desired options of the programmable spectrum 
analyzer plus one of the following package 
options. 

Option 23— GRASP, PC2A**, GPIB 
cable. +$1,750 

Option 24— GRASP, PC2A*\ GPIB 
cable, Compaq Portable II, Model 2, 
includes: 80286 Processor, 256K 
RAM, two 360K Drives, Built-in 
Monitor, Serial/Parallel Interface. + $4,800 
Option 25— GRASP, PC2A**, GPIB 
cable, Compaq Deskpro, Model 2, in- 
cludes: 8086 Processor, 256K RAM, 
two 360K Drives, Enhanced Color 
Display, Serial/Parallel Interface. + $4,900 
Option 26— GRASP, PC2A*\ GPIB 
cable, Compaq Deskpro 286, Model 
1, includes: 80286 Processor, 256K 
RAM, 1.2M/360K Drive^ Enhanced 
Color Display, Serial/Parallel 
Interface. + $6,400 

Option 28— GRASP, PC2A*», GPIB 
cable, Compaq Deskpro 286, Model 
20, includes: 80286 Processor, 640K 
RAM, 1.2M/360K Drives, 20M Hard 
Drive, Enhanced Color Display, 
Serial/Parallel Interface. + $8,400 

Option 29— Epson FX-86E printer 
and parallel interface cable. +$550 

National Instruments PC2A (GPIB) Inter- 
face Card. 

Note: Options 24-29 and 32-34 may have 
limited distribution due to export controls See 
your local Sales Engineer for more 
information. 



PEP 301/SPECTRUM 
ANALYZER SYSTEMS 

Tektronix Programmable Spectrum 
Analyzers are now available with the 
Tektronix PEP 301 Systems Controller 
and TbkSPANS software. The PEP 301 is 
a high performance, MS-DOS compatible 
computer based on the Intel 80386/ 
80387. 

The PEP 301 provided with these systems 
is configured the same as a standard PEP 
301, except that a second floppy disk 
drive (360 Kb) has been added. Also, in 
lieu of the normal on-site installation pro- 
vided by the Instrument Group, each of 
the computer options is configured and 
checked out prior to shipment. The 
customer thus receives a turnkey system 
and should encounter minimal effort in 
connecting and running the system. 

Tlie PEP 301 is compatible with the IBM 
PC/AT, but typically runs programs three 
to four times faster. The controller in- 
cludes the following standard features: 

• 16 MHz Intel 80386 32-bit 
microprocessor. 

• Intel 80387 math coprocessor. 

• 1 Mb zero- wait state RAM on-board, 
expandable to 16 Mb. 

• 40 Mb hard disk drive (28 ms access 
time). 

• Real-time clock/calendar. 

• 5.25 in. 1.2 Mb floppy disk drive. 

• 5.25 in. 360 Kb floppy disk drive. 

• MS-DOS, GW-BASIC and GURU II 
software. 

• GURU II + hardware package (GPIB in- 
terface and cable). 

• High resolution graphics card: CGA, 
EGA, 640x480, 800x600 modes. 

• 14 in. high resolution, multi-sync color 
display monitor. 

• 101 key, detachable keyboard with 10 ft 
coil cable. 

• 2 asynchronous RS-232 serial ports. 

• 1 Centronics-compatible parallel port. 



ORDERING INFORMATION 

Option 32 — PEP 301 Controller. +$8,120 

Option 33 — PEP 301 Controller 

with GRASP software (S26RF00 

Opt. lA). +$8,995 

Option 34— PEP 301 Controller 

with EMI software (S26EM00). + $9,595 



Tektronix can also provide Tbchnical Assistance 
Services for users requiring custom program- 
ming or applications assistance. Contact your 
Tektronix Sales Engineer for details. 




HClOO Plotter 



HC100 Color Plotter 

• GPIB and Centronics Interfaces are 
Both Standard 

• Can Be Used as a General Purpose 
Plotter By Using HPGL Command 
Set 

• Four Color Pens in Three Styles 

• Replaceable Pen Cartridge 

• Compact Size 

• Handles A4 and US Letter Size 



CHARACTERISTICS 

Effective Drawing Size— 267 mm (X-axis) 
xl92 mm (Y-axis). 

Maximum Drawing Speed— 230 mm/s (along 
pen axis). 

Maximum Resolution — 0.1 mm. 

Pen Response Speed — 15 time.s/s. 

Number of Pens — 4 (changed automatically). 
Pen Types— Fiber pens: aqueous ink or oil- 
based ink. Bail-point pens: aqueous ink. 

Pen Colors — Set of black, blue, red, and green. 
Paper Sizes— ISO A4: 297x210 mm. B5: 
257x182 mm. US letter size: 279x216 mm. 
Paper Types— Ordinary paper; OHJ film. 
Pen Movement Precision — Single Pen: 0.3 
mm. Different Pens: 0.5 mm. 

Pen Change Precision— Within 0.3 mm. 

FUNCTIONS 

Drawing Modes— Self Tbst, Plotter, Printer. 
Character Types— ASCII (96 types); Interna- 
tional (32 types for 11 countries). 



ORDERING INFORMATION 

HC-lOO Color Plotter $825 

Includes: 1 package of each pen set: 

Fiber tip/water based (016-0879-00); Fiber tip 
oil based (016-0878-00); Ball point 
(016-0877-00); Operator’s Manual; One pen car- 
tridge (016-0876-00). 

OPTIONS 

Option 01 — 1 m GPIB cable 
(012-0991-01). +$140 

Option 02—9 ft. Centronics 
cable (012-1250-00). + $45 

Tb get a 220 V/240 V, 50 Hz version order one 
of these options: 

Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 

Option A5 — Switzerland 220 V, 50 Hz. 
(Example: An HClOO Option A1 will be a 220 
V, 50 Hz Plotter with a universal Euro plug.) 
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TIZU' MMIC TPAK 

I Lir\ PACKAGES SERIES 



TEKPAC™: HERMETIC MMIC PACKAGE PRODUCTS 




TPAK142 (top view). Typical Application used in Micro-S pro- TPAK142 (bottom view). 

duct line, TYiQuint Semiconductor, Inc. 



TEKPAC 



Hermetic MMIC Packages 



Multiple RF Signal Lines From 



Mothe^oard to Chip 

• Hermeticity 

• Direct-Contact Heatsinking 



Hermetic, surface-mount MMIC packages 
are now available from Tektronix using a 
patented via desi^ (U.S. 4,626, 805). An 
evaluation kit with packages, lids, an 
8-port SMA text fixture, and calibration 
standards is also available. 



TPAK142 CHARACTERISTICS 





0-12 GHz 


12-18 GHz 


VSWR^ 


1.2:1 max 


2.0:1 max 


Insertion loss^ 


0.5 dB max 


1 dB max 


lsolation2 


40 dB min 


30 dB min 



* Measured for one signal line from lea4frame 
to die attach pad. 

2 Measured for two opposite signal lines with 
all unconnected lines grounded. 

Environmentally Tested — per MlL-STD-883. 



OTHER SERVICES AVAILABLE 

• Product Tbchnology/Licensing 

• Custom Design/Applications 

CONTACT 

TEKPAC Product Line 
Microwave Technology Organization 
Tektronix, Inc. 

P.O. Box 500, 58-MTO 
Beaverton, OR 97077 
(503) 627-1299 




ORDERING INFORMATION 



Product 


Frequency 

Performance 


Case Size 
(inches) 


Motherboard 

Recommended 


Diepad Area 
(Inches) 


Prices 


Options 


Prices 


TPAK142 


DC-18 GHz 


0.31 X 0.31 


0.020 5880 RT/Duroid 


0.054x0.054 


$46 


Option 01— Lid and preform 
included 


+ $4 


TPAK145 


DC-18 GHz 


0.31 xO.31 


0.020 5880 RT/Duroid 


0.096x0.096 


$46 


Option 05— Leadframe window 
removed 


NC 


TPAK155 

TKIT14E- 


DC-14 GHz 0.31x0.31 

-Evaluation Kit for the TPAK 142 


0.031 5870 RT/Duroid 


0.096x0.096 


$44 

$499 


Option 40— Heatsink removed 


+ $5 
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Tdiy mmic tpax 

I lZr\ PACKAGES SERIES 



TEKPAC™: HERMETIC MMIC PACKAGE PRODUCTS 




TPAX142 (top view). 





TEKPAC 



TM 

Hermetic MMIC Packages 



• Multiple RF Signal Lines From 
Motherboai^ to Chip 

• 1x10 *“ Hermeticity 

• Direct-Contact Heatsinking 



The TPAX Series MMIC package repre- 
sents a new benchmark for low cost 
surface-mountable and hermetically 
sealable microelectronic packages de- 
signed for Monolithic Microwave In- 
tegrated Circuits (MMICs). 

The TPAX Series is a first in a series of 
low cost, 12 GHz performance MMIC 
packages. Multi-layer ceramic technology 
and well established fabrication tech- 
niques provide a cost-effective solution 
without sacrificing performance. 



TPAX142 CHARACTERISTICS 





0-6 GHz 


6-12 GHz 


VSWR1 


1.2:1 max 


1.5:1 max 


Insertion loss^ 


0.5 dB max 


1 dB max 


Isolation^ 


40 dB min 


30 dB min 



^ Measured for one signal line from leacframe 
to die attax^h pad. 

2 Measured for two opposite signal lines with 
all unconnected lines grounded. 

Environmentally Tested — per MIL-STD-883. 



OTHER SERVICES AVAILABLE 

• Product Tbchnology/Licensing 

• Custom Design/Applications 




ORDERING INFORMATION 



Tektronix 

Product 


Frequency 

Performance 


Case Size 
(Inches) 


Motherboard 

Recommended 


DIepad Area 
(Inches) 


Prices 


TEKPAC 

Options 


Prices 


TPAX142 


DC-12 GHz 


0.31 xO.31 


0.020 5880 RT/Duroid 


0.054x0.054 


$23 


Option 01— Lid and perform 
















set 


+ S4 














Option 05— Leadframe 
















window removed 


NC 


TKIT14F— Evaluation Kit for the TPAX142 




i$499 
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TCI/ 490 AND 


WAVEGUIDE 


I L. r\ 2750 SERIES 


MIXERS 



WM 490 Series 

Waveguide Mixers 

Tektronix Waveguide Mixers cover from 
18 to 325 GHz with optimum flatness. 

They are designed specifically for use 
with the Tektronix 490 and 2750 Series 
Spectrum Analyzers, but are compatible 
with most spectrum analyzers. 

Two microwave mixers, with field 
replaceable diodes, cover ranges 18 to 

26.5 GHz and 26.5 to 40 GHz. When used 
with the 490 and 2750 Series, the fre- 
quency response is ±2 dB. 



Eight millimeter-wave mixers cover the 
33 to 220 GHz range in the standard Mil- 
spec band ranges. J to G band flange tran- 
sition (119-1728-00) converts the 
WM 490G mixer to cover the 220 to 325 
GHz range. 

All mixers are gold-plated brass, conform- 
ing to MIL-G-45204 Class I, Type 1 speci- 
fications and will withstand harsh en- 
vironments. Mixer sets come complete 
with a container for spare diodes, a 
28-inch cable, an instruction manual, and 
a wood storage box with foam cutout 
storage locations for five mixers. 



A Diplexer Assembly is also available. It 
includes TNC-to-SMA adaptor and SMA 
semirigid coax. A diplexer is required 
for waveguide mixers when used on 
490 and 2750 Series spectrum 
analyzers. 

CHARACTERISTICS 

For All Waveguide Mixers — Maximum CW RF 
Input Level: -i-20 dBm (100 mW). 

Maximum PULSED RF Input Level — 1 W 
peak with 0.001 maximum duty factor and 1 ^is 
maximum pulse width. 

LO Requirement — + 7 dBm minimum, 
+ 15 dBm maximum, +10 dBm typical. 

Bias Requirement 2.0 V to +0.5 V with 

respect to the mixer body through a current 
limiting resistor, to provide 0 mV to 
20 mA of bias current. 

1 dB Compression Point — + 13 dBm typical 
(at system level). - 10 dBm typical when used 
with the 490 and 2750 ^ries spectrum 
analyzers. 



ORDERING INFORMATION 

18 to 26.5 GHz— Order WM 490K. $1,310 

26.5 to 40 GHz— Order WM 490A. $1,310 



33 to 50 GHz— Order WM 490Q. $1,520 

40 to 60 GHz— Order WM 490U. $1,805 

50 to 75 GHz— Order WM 490V. $2,045 

60 to 90 GHz— Order WM 490E. $2,225 

75 to 110 GHz— Order WM 490W. $2,280 

90 to 140 GHz— Order WM 490F. $2,445 



110 to 170 GHz— Order WM 490D. $3,410 

140 to 220 GHz— Order WM 490G. $3,490 
220 to 325 GHz— Order WM 490G 
Opt. 1. $1,260 

18 to 40 GHz Set— Order WM 4902. $2,675 
Includes: WM 490K, WM 490A. 

18 to 60 GHz Set— Order WM 4903. $4,515 
Includes: WM 490K, WM 490A, WM 490U. 

18 to 90 GHz Set — Order WM 4904. $6,740 
Includes: WM 490K, WM 490A, WM 490U, WM 
490E. 

18 to 140 GHz Set— Order WM 4905. $9,190 
Includes: WM 490K, WM 490A, WM 490U, WM 



490E, WM 490F. 

Cable— Order 012-0649-00. $33 

Case — Order 016-0465-01. $30 

220 to 325 GHz— Tkpered transition 
used with WM 490G. Order 
119-1728-00. $1,495 

Diplexer Assembly — Order 
015-0385-00. $235 

Diplexer Assembly Cable — 

Required for use with Diplexer 
Assembly. Order 012-0649-00. $33 



GENERAL PURPOSE WAVEGUIDE 
MIXERS AND SET 

12.5 to 18 GHz— Order 119-0097-01. $335 

18 to 26.5 GHz— Order 119-0098-01. $455 

26.5 to 40 GHz— Order 119-0099-01. $500 

Cable — Order 012-0748-00. $60 

Case— Order 016-0465-01. $30 

12.5 to 40 GHz Set — Order 

016-0640-00. $1,405 

Includes: 119-0097-01, 119-0098-01, 

119-0099-01. 



INDIVIDUAL MIXER ELECTRICAL CHARACTERISTICS 



Freq. 

Range 

(GHz) 


Tektronix 
Model No. 


Band 

DetIg. 


Sensitivity 

(dBm)*i 


Freq. 

Resp.*2 

(dB) 


Conv. Lo88*3 
Typ. (dB) 


Low-Pass 

Cut-Off 

Freq.*^ 


18 to 26.5 


WM 490K 


K 


-100 


±2 


-30 


12 GHz 


26.5 to 40 


WM 490A 


A 


-95 


±2 


-30 


16 GHz 


33 to 50 


WM 490Q 


0 


-95 


±2 


-30 


21 GHz 


40 to 60 


WM 490U 


U 


-95 


±2.5 


-30 


16 GHz 


50 to 75 


WM 490V 


V 


-95 at 50 GHz 
-90 at 75 GHz typ. 


±3 typ*-* 


-30 at 50 GHz 
-35 at 75 GHz 


28 GHz 


60 to 90 


WM 490E 


E 


-95 at 60 GHz 
-85 at 90 GHz typ. 


±3 typ.*** 


-30 at 60 GHz 
-40 at 90 GHz 


28 GHz 


75 to 110 


WM 490W 


W 


-90 at 75 GHz 
-80 at 110 GHz typ. 


±3 typ.*-* 


-35 at 75 GHz 
-45 at 110 GHz 


30 GHz 


90 to 140 


WM 490F 


F 


-85 at 90 GHz 
-75 at 140 GHz typ. 


±3 typ.*^ 


-40 at 90 GHz 
-50 at 140 GHz 


32 GHz 


110 to 170 


WM 490D 


D 


-80 at 110 GHz 
-70 at 170 GHz typ. 


±3 typ.-* 


-45 at 110 GHz 
-55 at 170 GHz 


40 GHz 


140 to 220 


WM 490G 


G 


-75 at 140 GHz 
-65 at 220 GHz typ. 


±3 typ.*-* 


-50 at 140 GHz 
-60 at 220 GHz 


40 GHz 


220 to 325 


WM 490G*6 
Opt. 01 


J 


-65 at 220 GHz 
-50 at 325 GHz typ.'s 


±3 typ.*-* 


-60 at 220 GHz 
-70 at 325 GHz 


— 



Eqiihxilent average noise level using a 490or2750 LO drive +10 dBm peaking control optimized. 



Series spectrum analyzer in 1 kHz resolution 
bandwidth. 

•2 Mojcimum amplitude variation across each 
waveguide mixer band (using a U90 or 2750 Series 
spectrum analyzer with peaking control opti- 
mized at each freguerwy in response to a 
-30 dBm CW input signal to the mixer). 

INDIVIDUAL MIXER MECHANICAL CHARACTERISTICS 



** Over any 5 GHz bandwidth for millimeter wave 
mixers above 60 GHz. 

* Value estimated at 325 GHz. 

® Thpered uxiveguide transition allowing WM 490G 
to cover this range. 

^ These low-pass f ilters are in LO/IF connector. 



Tektronix 

Model*3 


Waveguide 

(EIA) 


Flange 

(JAN) 


Length 
cm in. 


Width** 
cm in. 


Height** 
cm in. 


WM 490K 


WR-42 


UG-595/U 


8.97 


3.53 


2.22 


0.875 


3.68 


1.45 


WM 490A 


WR-28 


UG-599/U 


6.93 


2.73 


1.90 


0.750 


3.35 


1.32 


WM 4900 


WR-22 


UG-383/U 


5.37 


2.125 


1.84 


0.725 


2.82 


1.110 


WM 490U 


WR-19 


UG-383/U-M 


4.52 


1.78 


1.84 


0.725 


2.45 


0.980 


WM 490V 


WR-15 


UG-385/U 


4.31 


1.70 


0.89 


0.350 


2.29 


0.900 


WM 490E 


WR-12 


UG-387/U 


4.31 


1.70 


0.89 


0.350 


2.29 


0.900 


WM 490W 


WR-10 


UG-387/U-M 


4.31 


1.70 


0.89 


0.350 


2.29 


0.900 


WM 490F 


WR-08 


UG-387/U-M-2 


4.31 


1.70 


0.89 


0.350 


2.29 


0.900 


WM 490D 


WR-06 


UG-387/U-M*2 


4.31 


1.70 


0.89 


0.350 


2.29 


0.900 


WM 490G 


WR-05 


UG-387/U-M*2 


4.31 


1.70 


0.89 


0.350 


2.29 


0.900 


119-1728-00 
G-J Band 
flange 
transition 


WR-05 

WR-03 


74-003 

74-005 















•' Physical dimensions exclude contribution due to the diameter of round woveguide flanges in U, V, E, 
W, F, D, and G bands. 

All mixers are equipped with standard UG-XXX/U type flanges as indicated. Flange adaptors to stan- 
dard MIL-F-3022 type Jlanges are prmrided in F, D, and G bands at no additional charge. 

All mixers include a protective flange cover, an LO/IF port protective shorting cap and two captive flange 
screws for round flange mixers 



132 




TCL/ WM780 
I tZr\ SERIES 



WAVEGUIDE 

MIXERS 



NEW WM780 SERIES WAVEGUIDE MIXERS 











tma fibktronix 






> WM780E 
; HARMONIC MIXER 
I 60-90GH2 
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WM780 Series 

Waveguide Mixers 

• Individually Characterized 

• Improved Reliability, Especially in 
The High Frequency Bands 

• Increased Sensitivity 

• Uniform Size 

• Band Coverage and Breaks Com- 
patible With WM 490 Series 
Waveguide Mixers (see facing page) 



Tek WM780 Series Waveguide Mixers 

Although designed for operation with 
Tektronix spectrum analyzers, these 
broadband mixers also serve a wide varie- 
ty of general-purpose uses for the fre- 
quency bands from 18 to 325 GHz. Such 
uses include down-conversion for noise 
figure and network analysis 
measurements. 

Rugged diode mount and stepped-tapered 
termination offer improved performance 
and reliability. Individual characteriza- 
tion curves up to 110 GHz provided on 
housing. Custom characterization for 
system use is available on request. 
Modular construction yields a uniform 
size. 



Frequency 
Range (GHz) 


Tektronix 
Model No. 


Band 

Designation 


18 to 26.5 


WM780K 


K 


26.5 to 40 


WM780A 


A 


33 to 50 


WM780Q 


0 


40 to 60 


WM780U 


U 


50 to 75 


WM780V 


V 


60 to 90 


WM780E 


E 


75 to 110 


WM780W 


W 


90 to 140 


WM780F 


F 


110 to 170 


WM780D 


D 


140 to 220 


WM780G 


G 


220 to 325 


WM780G 
Opt. 01 


J 



ORDERING INFORMATION 

For complete specifications and ordering 
information, contact your Tektronix Sales 
Representative. 



WAVEGUIDE ADAPTERS AND ACCESSORIES 




220 to 325 GHz tapered transition 




140 to 220 GHz flange adapter 




90 to 140 GHz flange adapter 




Waveguide accessories such as flange 
adapters, tapered transitions, and diplex- 
er assemblies are necessary and useful ac- 
cessories for assembling waveguide 
measurement systems. 



ORDERING INFORMATION 

Diplexer Assembly — Order 
015-0385-00 $235 

Precision Flex Cable — 500 coax 
SMA-to-SMA, required for use 
with Diplexer Assembly. Order 
012-0649-00 $33 

220 to 325 GHz Tbpered 
Transition— Order 119-1728-00 $1,495 

90 to 140 GHz Flange Adaptor — 

Order 119-1324-00 $400 

110 to 170 GHz Flange Adaptor — 

Order 119-1743-00** 

140 to 220 GHz Flange Adaptor— 

Order 119-1744-00*^ 

Contact your local sales office. 
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TR 503 

Tracking Generator 

• Swept Measurements to 1.8 GHz 

• Enhances Dynamic Range to Better 
Than 110 dB 

• Very Stable— Resolve Signals Using 
30 Hz Resolution Bandwidth 

• Auxiliary, Constant-Level Output 
Provides for Frequency Counter 
Measurement Even of Signals at the 
Noise Floor 



The TR 503 works with all 2750 and 490 
Series spectrum analyzers to provide con- 
stant level, calibrated RF sources for 
swept frequency tests to 1.8 GHz. The 
tracking generator is a two-wide unit 
compatible with the TM 500 and TM 5000 
Modular Instrument Series. 

The low residual FM of these systems 
enhances narrow bandwidth frequency 
response measurements. When used as a 
CW signal source with the analyzer in a 
manual mode, these systems have ex- 
cellent frequency stability. 

The tracking generator sweep rates are 
controlled with the spectrum analyzer, 
and the output level is controlled from 
the tracking generator. The output fre- 
quency of the tracking generator is the 
same as the frequency of the analyzer at 
any instant of the sweep. 

The TR 503 Aux RF Output may be used 
to drive a frequency counter package, 
such as the recommended DP 501, DC 
509 Option 01. Frequencies up to 1.8 GHz 
may be measured accurately in the 
presence of high level ac^acent signals to 
the sensitivity limits of the analyzer. 



CHARACTERISTICS 

TR 503/All 490 and 2750 Series 
Frequency Range— 100 kHz -1.8 GHz 
Output Level— (Max) 0 dBm ±0.5 dB 
Range — 0 to -59 dB in 10 dB and 1 dB steps 
Flatness— Within ±2.25 dB Max from 100 kHz 
to 1.8 GHz (Typically ±1.5 dB) 

Dynamic Range— ^110 dB 
Residual FM — 50 Hz p-p 
Output Impedance — 50 fl Nominal, VSWR 2:1 
or less to 1.8 GHz 

Auxiliary Output— 0.1 V RMS into 50 0 load 
-7 dBm minimum 

Spurious Signoff— Harmonic: -20 dBc Non- 
harmonic: -40 dBc 



ORDERING INFORMATION 

TR 503 Tracking Generator. $7,080 

Includes: Two 50 Q coax cables (012-0649-00); 
N male to BNC female adapter (103-0045-00); 
retainer plug-in (343-0604-00); 3 mm male to 
BNC female adapter (015-1018-00); instruction 
manual (070-3526-00). 

OPTIONAL ACCESSORIES 
TM 503 A — Power Module. $325 

TM 504— Power Module. $590 

Blank Panel — Order 016-0195-03. $35 




2710 Spectrum Analyzer and the 1405 TV Sideband Adapter. 



1405 TV Sideband Adapter 

• Facilitates In-Service Testing of 
Transmitter 

• Measure Transmitter Frequency 
Response to ±0.2 dB 

• Video Circuits Can be Swept 

• For In-Service Testing, Use of 
External Blanking Allows Either Full 
Field or Single Line Operation 

• Check Aural FM Deviation With 
Built-In Bessel Null Technique 

• Flexible Marker System Will Accept 

Standard Crystals 



Tb analyze the sideband response of a 
television transmitter, the 1405 Sideband 
Adapter is recommended for use in tan- 
dem with the Tbktronix 2710, 2750 Series 
and 490 Series spectrum analyzers. It 
generates a composite video signal, which 
is applied as modulation to a television 
transmitter. The output is displayed on 
the spectrum analyzer and appears as a 
response curve, to within ±0.2 dB, of the 
transmitter being tested. 

The 1405/Spectrum Analyzer combina- 
tion will display frequency response 
characteristics of RF and IF circuits for 



transmitters with frequencies to 1 GHz. 
Video circuits can also be analyzed. 

Correct frequencies at the TV Channel 
marks on the dial readout for 2750 and 
490 Series spectrum analyzers are pro- 
vided with Option 02, and for the 2710 
Spectrum Analyzer with Option 03. 

Request Tbk Brochure 26W-4787-1 for 
complete specifications or call your local 
sales engineer for additional information. 



ORDERING INFORMATION 

1405 TV Sideband Adapter 525/60 
Markers. $5,780 

Includes: Instruction manual (070-2078-00). 

OPTIONS 

Option 01 — ^TV Sideband Adapter 
(625/50 Markers). + $200 

Option 02 — Dial Readout for 
490/2750 Series Spectrum Analyzers. NC 

Option 03— Dial Readout for use 
with 2710 Spectrum Analyzer. NC 

INTERNATIONAL POWER PLUG OPTIONS 
Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

RACKMOUNT CONVERSION KIT 
Standard 19-inch Rack — Order 
016-0489-00. $475 
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POWER SPLITTER 
75 n/50 (2 BNC Output, 50 0 BNC 
Input— Order 067-1232-00. $250 

CABLES, PADS AND ADAPTORS 
50 n Coaxial Cable— BNC to BNC 
5.5 in. Order 012-0214-00. $55 

50 n Coaxial Cable— BNC to BNC 
Conn, 18 in. Order 012-0076-00. $18.25 

50 ft Coaxial Cable— BNC to BNC 
Conn, 42 in. Order 012-0057-01. $19.25 

75 n Coaxial Cable— BNC to BNC 
Conn, 42 in. Order 012-0074-00. $19.75 

75 0 to 50 0 Minimum Loss 
Adapter— With dc block, 5.7 dB loss. 

Order 011-0112-00. $60 

75 0 to 50 (1 Matching Attenu- 
ator— With 11.25 dB conversion fac- 
tor from dBm to dBV with dc block. 

Order 011-0118-00. $75 

“F” Female to BNC Male 

Adapter— Order 013-0126-00. $19 

BNC Female to “F” Male 

Adapter— Order 103-0158-00. $5 

“N” Female to BNC Male 

Adapter— Order 103-0058-00. $9.25 

BNC Female 75 (1 to N Male 50 0 
Adapter — Order 103-0273-00**. 




2755P and K217 




DC BLOCKS 

N(F) to N(M)-10 kHz to 21 GHz, 50 V dc 
maximum. Order 015-0509-00. $310 

DC Block 015-0509-00 is rated over the coaxial 
frequency range of 10 kHz to 21 GHz. Its elec- 
tric^ characteristics, rugged construction, and 
type “N” connectors make it the preferred solu- 
tion for EMI/RFI and other applications requir- 
ing the blocking of 275X and 49X front ends. 
Characteristics — Operating Frequency: 
10 kHz to 21 GHz. Insertion Loss: 1.0 dB max- 
imum. VSWR: 1.4:1 maximum, 10 kHz to 18 
GHz; 1.6:1 maximum 18 to 21 GHz. Voltage 
Rating: 50 V dc maximum. Impedance: 500. 
Construction: Passivated Stainless Steel. Con- 
nectors: TVpe “N” male and female per MIL- 
C-39012. Dimensions: 2.15x0.84 (dia.) inches 



maximum. 

BNC to BNC— Maximum dc poten- 
tial 50 V. Order 015-0221-00. $115 

PROTECTIVE VINYL COVERS 
2750/490 Series Rear Panel Con- 
nector Cover— Order 337-3274-00. $5 

Rain Cover— for 2710. Order 
016-0848-00. $16.25 

GRATICULES, FILTERS 
CRT Light Filter— for 2710. 

(Clear) Order 337-2775-01. $1.95 

(Gray) Order 337-2775-02. $2.35 

CRT Filters— For 2750/490 Series 
Light (Amber) Order 378-0115-01. $3.30 

Light (Gray) Order 378-0115-02. $6 

Mesh-Order 378-0227-01. $85 

CARTS 

K217— Lab Cart (2750 Series). $570 

K2 12— Portable Instrument Cart 

(490 Series). $350 




mAP and K212 




PROBES 

A variety of probes are available in varying fre- 
quency and impedance ranges that can be used 
with the 7L5, 2710, and all 2750/490 Series 
spectrum analyzers. 

FET ®robe P6201— DC to 900 MHz. $1,280 
FET Probe P6202A— DC to 500 MHz. $735 
IIOIA Probe — Power Supply for 2710. $440 
Conventional Probe P6056 — DC to 
3.5 GHz, 6 ft. $200 

Conventional Probe P6057 — DC to 
1.4 GHz, 6 ft. $195 

Current Probe P6022— DC to 150 MHz. $495 



CAMERAS 

A camera can greatly enhance the versatility 
of a spectrum analyzer. Many different units 
are available. However, the most popular units 
for the 2710 and 2750/490 Series spectrum 



analyzers are: 

C-4 Low-Cost Camera— Standard: 

2710. Option 02: 490/2750 Series. $410 

TTl 

Option 01: 490/2750 Series. $465 

Option 02: 2710 Series. $465 

CARRYING CASES 
Hard Case — Transit for the 2750 
Series. Order 016-0962-00. $450 

Hard Case— Transit for the 490 
Series. Order 016-0658-00. $795 

Soft Case — For the 490 Series. Order 
016-0659-00. $140 

Transit Case— for 2710. Order 
016-0792-01. $225 



INTERNATIONAL POWER PLUG OPTIONS 

A1 — Universal Euro 220 V/6A, 50 Hz. 

A2— UK 240 V/5A, 50 Hz. 

A3— Australian 240 V/6A, 50 Hz. 

A4— North American 240 V/12A, 60 Hz. 
A5— Switzerland 220 V/6A, 50 Hz. 
OPTIONAL WARRANTY-PLUS OFFERINGS 
Tektronix Warranty-Plus Offerings for the 
2750 Series, 490 Series, and 2710 Spectrum 
Analyzers provide for both routine and 
remedial service, depending on the plan 
selected. 

Plan Ml— Provides two routine calibrations, 
one each in years two (2) and three (3) of pro- 
duct ownership, and two years of remedial 
maintenance in years two (2) and three (3) of 
ownership. 

Plan M2— Provides four years coverage of 
remedial service in years two (2), three (3), four 
(4), and five (5) of product ownership. 

Plan M3— Provides for four years of routine 
calibrations, one each in years two (2), three 
(3), four (4) and five (5) of product ownership, 
and four years of remedial maintenance in 
years two (2), three (3), four (4), and five (5) 
of ownership. 

MISCELLANEOUS 
Manual — Service for 2710. Order 
070-6024-00. 

Accessory Pouch— For 2710. Order 
016-0677-00.** 

Viewing Hood— For 2710. Order 
016-0566-00. 

Carrying Strap— For 2710. Order 
346-0199-00. 

Diplexer Assembly— For use with 
2750/490 Series Spectrum Analyzers 
and WM490 Series Waveguide Mix- 
ers. Includes TNC to SMA adapter 
and SMA semi-rigid coax. Order 
015-0385-00. 

Diplexer Assembly Cable — 

Required for use with Diplexer 
Assembly. Order 012-0649-00. 

LITERATURE 
Numerous Application Notes and magazine ar- 
ticle reprints on spectrum analyzer measure- 
ments are available. Notes on baseband, EMI, 
two-way radio and television measurements, 
noise and pulse testing, and others have been 
written to help you with your measurements. 

In addition, our staff of specialists stands ready 
to help you solve any special measurement 
problems. Contact your local Tektronix Sales 
Office or representative. 

* * Contact your local sales office. 



$50 

$21 

$17.50 

$235 

$33 
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As design and test become more specialized and complicated, 
instruments are adapting to keep up and meet the challenge. 

We’ve added new capabilities to the world’s broadest selection 
of portable and laboratory oscilloscopes, programmable and 
manual general-purpose instruments, waveform digitizers, 
systems, and accessories. 

Tbk supplies test and measurement instruments to customers 
engaged in education, research, design, manufacturing, opera- 
tion, and electronic equipment service. We provide individual 
instruments, instrument system solutions, plus a host of ac- 
cessory products that enhance your signal acquisition process, 
provides various methods to document your results to maximize 
the utilization of your products. 

Plus we offer solutions for the education, mechanical/automo- 
tive, automated manufacturing, and the testing of application- 
specific integrated circuits (ASICs) markets. 



Handshake 

HANDSHAKE is a quarterly newsletter published by the Instru- 
ment Group of Tektronix, Inc. It provides new product and ap- 
plication information on test and measurement instruments and 
techniques. This covers all aspects of analog and digital 
measurements including the acquisition, processing, and storage 
of digital signals. Specific types of instruments covered include 
manual and programmable oscilloscopes, digital storage 
oscilloscopes, transient digitizers, stimulus and measurement 
instruments, instrument controllers, and the software that 
makes them work. 
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TITL/ EDUCATIONAL PRODUCTS 
I IZ r\ AND MATERIALS 



TEK LEARNING SYSTEMS 



TEKTRONIX 
IN THE CLASSROOM 

Educators have told Tektronix that they 
would like to use simple, easy to learn, 
industrial quality, safety certified equip- 
ment in their classrooms and labs. They 
say it should be equipment that their 
students will use when they graduate to 
jobs in industry. Since most school 
budgets are limited, industrial quality 
equipment has not always been afford- 
able, particularly for beginning elec- 
tronics student labs. 

Tb take the guess work out of classroom 
equipment selection, Tektronix offers 
classroom materials that many schools 
and training facilities, worldwide, are 
using. Listed on the adyacent chart is a 
sampling of instruments from the Port- 
able Oscilloscope group and TM 500 
Series. Various combinations to meet 
specific lab requirements are available. 
For more information on a configuration 
to meet your specific lab needs, contact 
your local Tektronix Sales Representative 
or call the National Marketing Center at 
1-800-426-2220. These units have been 
designed to be “student proof” and 
reliable. You can count on them to with- 
stand the intensive use test equipment 
receives in the lab, day after day. 

EQUIPMENT AND MATERIALS 

Warranty/Service 

The recommended oscilloscopes all come 
with a warranty. After the warranty 
period— you can still get replacement 
parts, when they’re needed, because ser- 
vice documentation is complete and ac- 
curate. There are also a variety of service 
options available which can give you 
years of minimum-cost maintenance. Ser- 
vice is available through your local 
Tektronix Sales Office. The overall cost of 
ownership over the life of these in- 
struments is excellent. See Customer Ser- 
vice Section for further information, con- 
tact your Tektronix Sales Representative, 
or call the National Marketing Center at 
1-800-426-2200, ext. 99. 




EBS502 Intermediate Lab Station with optional plug-ins. 



Products 



Beginning 

Labs 



Intermediate 

Labs 



Advanced 

Labs 



Digital 

Labs 



2205 

2235 

2236 
2210 
2230 
CFC250 
CFG250 
CDM250 
CPS250 
EBS50r^ 
EBS502*^ 
EBS503*! 



%/• 



te 



te 






• ^ EBS500 Series products represent packages of TM500/TM5000 Series Modular test and 
measurement instruments configured for the engineering test bench. For more irtformaiton 
see page 371 Modular Instruments. 
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Tiri/ EDUCATIONAL PRODUCTS 
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Safety 

Having safe equipment in the classroom 
is especially important when there are in- 
experienced equipment operators. The 
oscilloscopes recommended for classroom 
use are listed by UL, CSA (Canada), VDE 
(Germany) and have been approved for 
use under the building codes of mayor 
municipalities. 

A Partnership You Can Count On 

Tektronix has listened to educators and 
now has a new industrial-quality product 
series developed especially for beginning 
electronics students, whether they’re in 
four-year electrical engineering/elec- 
tronics technology programs or two-year 
applied science programs, trade/technical 
schools or secondary schools. It’s a part- 
nership that pays off in more ways than 
one. Students who get started with 
Tektronix equipment get a real head 
start. And their successful careers in the 
coming years will speak well for your 
school. 

Instructional Materials Add Even More 
Value 

Tb support the school’s electronics cur- 
riculum we also made available manuals, 
video tapes and other instructional 
materials that were designed and written 
by educators, especially for the student. 
These materials are detailed in the “In- 
structional Material Catalog’’ available 
from your local Ibktronix representative. 

The following Tbst and Measurement 
equipment combined with one of the 
2200 Series oscilloscopes, (see page 231) 
comprise lab packages of standalone 
bench equipment that are UL listed and 
approved by CSA and VDE. 

Contact your Tektronix Sales Engineer or 
other Tektronix representative for sup- 
port materials availability. 

Special Discount Advantages 

Our complete measurement packages 
offer even greater economy. These 
packages are built around Tbk’s analog or 
digital osciloscopes or other instruments 
and are offered together at a package 
price. 

The National Marketing Center at 
1-800-426-2200 will also know about new 
educational materials and instrumenta- 
tion as they are introduced throughout 
the year. 



Industrial Quality Bench Equipment 



2 MHz Function Generator 

• Square, Triangle, Sine Waves, TIL 
Ouptut 

• 20 dB Attenuator 

• Internal or External Fequency 
Sweep 

• Variable Duty Cycle 

• One Year Warrtanty 

• UL Listed, CSA Certified 

The CFG250 2 MHz Function Generator 
produces sine, square and triangle waves, 
and TTL signals for testing amplifiers, 
filters and digital circuits. Its sweep func- 
tion can be controlled internally or with 
an external signal level. Duty cycle, DC 
offset, sweep rate, sweep width and 
amplitude are all operator controlled. 

CHARACTERISTICS 

Waveform Outputs— Sine, Square, Triangle, 
TTL pulse. 

Symmetry — Fixed 1% to 100 kHz: Variable 
20% and 80%. 

Frequency Range 0.2 Hz to 2.0 MHz, seven 

ranges. 

Frequency Multiplier— Variable from 0.2 to 
2.0 times the selected frequency range. 
Amplitude — Open: 100 mV p-p to 20 V p-p; 
10 mV p-p to 2 V p-p. 50 fl load: 50 mV p-p to 
10 V p-p; 5 mV p-p to 1 V p-p. 

Accuracy— ±5% of full scale. 

DC Offset — -hIO to -10 V dc continuously 
variable. 

Output Impedance -50 n:±10 %. 

Sine Wave Distortion — 10 Hz to 100 kHz: 
<1% (max output, 50 fl load). 

Square Wave Response — ^100 ns rise/fall 
time, with maximum output into 50 Q. 
Triangle Linearity — 20 Hz to 200 kHz: ^ 99% . 
200 kHz to 2 MHz: ^97%. 

Pulse Output Amplitude — <3 V p-p (oj>en); 
Rise Time: ^25 nsec. 

Sweep Rate— 0.5 Hz to 50 Hz continuously 
variable. 

Sweep Width — Variable from 100:1 to 1:1. 

POWER REQUIREMENTS 

Line Voltage Ranges — 90 to 110 V ac, 108 to 
132 V ac, 180 to 220 V ac, and 216 to 250 V ac 
at 50 to 60 Hz. 

Max Power Consumption — 20 V A, 17 W. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


240 


9.5 


Height 


64 


2.5 


Depth 


190 


7.5 


Weight * 


kg 


ib 


Net 


1.6 


3.6 


OTHER CHARACTERISTICS 


Temperature- 


—Operating: 0° 


to +50°C, 


75% R.H. Nonoperating: -20° 


to -i-60°C, 


80%R.H. 






ORDERING INFORMATION 


CFG250 Function Generator 


$330 



CFC250 

100 MHz Frequency Counter 

• 5 Hz to 100 MHz (1 Hz Resolution) 

• 8 Digit Display 

• Switchable Input Sensitivity 

• Overrange Indicator 
•100 kHz Lowpass Filter 

• One Year Warranty 

• UL Listed, CSA Certified 

The CFC250 Frequency Counter counts 
the signal frequency of sine, square and 
triangle waves from 5 Hz to 100 MHz at 
input levels from 30 mV to 42 V peak. 
Applications include the acUustment, 
testing and repair of items including 
audio instruments, AM/FM radios, televi- 
sions, CB radios, computer clocks, 
amateur radios and music^ instruments. 

CHARACTERISTICS 

Frequency Range — AC coupled. 
Sensitivity— 5 Hz to 30 MHz: 30 mV rms; 30 
MHz to 70 MHz: 50 mV rms; 70 MHz to 100 
MHz: 80 mV rms. 

Attenuation— Selectable Range: 3 V to 42 V 
range or 80 mV to 5 V range. 

Impedance— 1.0 MO paralleled by 40 pF. 
Dynamic Range— V p-p V times 

attenuation. 

Maximum Input Voltage — 5 Hz to 100 kHz: 
42 V peak; 100 kHz to 10 MHz: 13.8 V peak; 
10 MHz to 100 MHz: 5.4 V peak. 
Resolution— 1 Hz. 

Accuracy — ±1 count ± time base accuracy. 
Gate Time — 1 second. 

TIME BASE ACCURACY 

Crystal Frequency— 3.579545 MHz at calibra- 
tion ±3 ppm. 

Temperature Stability — ±10 ppm, 0 to 
50 ®C. 

Aging Rate: ± 10 ppm per year. 

POWER REQUIREMENTS 
Line Voltage Ranges — 90 to 100 V ac, 108 to 
132 V ac, 180 to 220 V ac, and 216 to 250 V 
ac at 50 to 60 Hz. 



Max Power Consumption — 16 V A, 13 W. 
PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


240 


9.5 


Height 


64 


2.5 


Depth 


190 


7.5 


Weight* 


kg 


Ib 


Net 


1.9 


4.2 



OTHER CHARACTERISTICS 

Temperture— Operating: 0 to -i-50®C, 
75% R.H. Nonoperating: -20 to -e60®C, 
80% R.H. 

Sampling Rate — 2.5 Samples/second. 
Display — 8 digit LED. 

Overflow Indicator — Flashing LED. 

ORDERING INFORMATION 

CFC250 Frequency Counter $295 
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Triple Output Supply 

• Two Variable 0 to 20 V, 0.5 A 
Supplies 

• Fixed 5 V, 2 A Supply 

• Variable Current Limiting 

• Overload Indicators 

• Independent/Tracking Modes 

• One Year Warranty 

• UL Listed, CSA Certified 

The CPS250 Triple Output Power Supply 
is a versatile instrument with two 
variable and one fixed output to meet the 
needs of semiconductor and digital lab 
experiments, which can be performed 
easily and with minimal training. Three 
sets of test leads are included. 



CHARACTERISTICS 

Outputs— Two 0 V to 20 V, 0.5 A max; One 5 V 
fixed, 2.0 A max. 

Load/Line Regulation— 0 to 20 V: 0.01% 
+ 3 mV. 5 V fixed: 0.1% +5 mV. 
Ripple/Noise— 2 mV RMS (5 Hz to 1 MHz). 
Tracking Error— ±0.2% ±20 mV. 

Indicator — Analog tyi>e meters 

Voltage Range: 0-25 V dc ±2.5% of full scale. 

Current Range: 0-600 mA±2.5% of full scale. 

POWER REQUIREMENTS 

Line Voltage Ranges — 90 to 110 V ac, 108 to 
132 V ac, 180 to 220 V ac, and 216 to 250 V ac; 
at 50 to 60 Hz. 

Max Power Consumption — 165 V A, 131 W. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


240 


9.5 


Height 


100 


3.9 


Depth 


190 


7.5 


Weight * 


kg 


lb 


Net 


4.8 


10.5 



OTHER CHARACTERISTICS 

Temperature- Nonoperating: 0 to +40°C, 
75% R.H. Nonoperating: -10 to +60°C, 
80% R.H. 



ORDERING INFORMATION 

CPS250 Triple Output Power Supply $395 

CDM250 Digital Multimeter 

• AC/DC Volts (500 V Range) 

• Ohms (20 MR Range) 

• Current (10 A Range) 

• Overload Protection 

• One Year Warranty 

• UL Listed, CSA Certified 

The CDM250 Digital Multimeter displays 
measurements in digital form on a 



3‘/^-digit LED display. Sine wave alter- 
nating voltages and currents are 
displayed in RMS values. Test leads are 
included. 



CHARACTERISTICS 



DC VOLTS 



Vbitage Range 


Resolution 


200 mV 


100 gV 


2 V 


1 mV 


20 V 


10 mV 


200 V 


100 mV 


500 V 


1 V 



Accuracy— ±5% of reading ±1 count (18 to 
28 ®C). 

Response Time — 3 seconds. 

Input Impedance — 10 Mfl. 

Max Input Voltage — 500 V dc. 

CMRR— >100 dB (50/60 Hz). 

NMRR— >50 dB (50/60 Hz). 



AC VOLTS (45-500 Hz) 



200 mV 


100 /xV 


2 V 


1 mV 


20 V 


10 mV 


200 V 


100 mV 


500 V 


1 V 



Accuracy — ±1.0% of reading ±4 counts (18 to 
28 °C). 

Response Time— 8 seconds. 

Imput Impedance — 10 MR <100 pF. 

Max Input Voltage— 350 V ac RMS. 
CMRR— >60 dB (50/60 Hz). 



DC CURRENT 



Current 

Range 


Resolution 


200 /lA 


0.1 gA*^ 


2 mA 


1.0/xA*i 


20 mA 


10.0 /xA*i 


200 mA 


100.0 /xA*i 


2 A 


1 mA*2 


10 A 


10 mA*2 


Accuracy: ±1.0* 


of reading ±1 cou nt (18 to 


28^C). 




Accuracy: ±1.0^ of reading ±3 counts (18 to 


28 °C). 




Response Time — 3 seconds. 


Input Impedance- 


—Varies with range from 


1 KR to 0.01 R. 




Maximum Input Current — 2 A fused; 10 A 


unfused. 




AC CURRENT (45-500 Hz) 


Current Range 


Resolution 


200 /xA 


0.1 /xA 


2 mA 


1.0 gA 


20 mA 


10.0 /xA 


200 mA 


100.0 /xA 


2 A 


1 mA 


10 A 


10 mA 



Accuracy— ±1.5% of reading ±4 counts (18 to 
28 °C. 

Response Time — 8 seconds. 

Maximum Input Current— 2 A fused with 4 
A high-energy fuse; 10 A unfused. 



RESISTANCE 



Maximum 



Ohm 

Range 


Resolution 


Test 

Current 


200 R 


0.1 R 


2.5 mA*i 


2 kR 


1 R 


250 /xA*2 


20 kR 


10 R 


50/XA-2 


200 kR 


100 R 


5 gA*2 


2 MR 


1 kR 


500 nA*2 


20 MR 


10 kR 


50nA*3 



Accuracy: ±0.75^ of reading ±4 counts (18 
to 28^C). 

* ^Accuracy: ±0.75* of reading ±1 count (18 
to 28°C). 

Accuracy: ±1.5* or reading ±5 counts (18 
to 28^C). 

Response Time — 200 R to 2 MR: 5 seconds. 
20 MR: 15 seconds. 

Open Circuit Voltage — 200 R: 3.2 V max; 
2 kR to 20 MR: 0.6 max. 

POWER REQUIREMENTS 

Line Voltage Ranges— 90 to 110 V ac, 108 to 
132 V ac, 180 to 220 V ac, and 216 to 250 V ac; 
at 50 to 60 Hz. 

Max Power Consumption — 8 V A, 7 W. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


240 


9.46 


Height 


64 


2.5 


Depth 


190 


7.49 


Weight 


1.6 kg 


3.5 lb 



OTHER CHARACTERISTICS 
Operating Temperature — 0 to -i-50°C, 75% 
R.H. 

Storage Temperature 20 to + 60°C, 80% 

R.H. 

Sampling Rage — 2.5 samples/second. 
Overrange Indicator — Leftmost digit is “1” 
and all other digits are blank. 



ORDERING INFORMATION 

CDM250 Digital Multimeter. $310 

Includes: DMM test leads, one pair, black/red 
(196-3200-00); operators manual (070-6736-00); 
U.S. standard power cord 

WARRANTY-PLUS SERVICE PLANS 
Option Ml— 2 years extended 
service plus 2 calibrations. +$101 

Option M9 — 2 years extended 
service. +$56 

INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3 — Australian 240 V, 50 Hz. 

Option A4 — North American 240 V, 60 Hz. 
Option A5— Switzerland, 220 V, 50 Hz. 

OPTIONAL ACCESSORY 
Service Manual— Order 070-6735-00. $25 
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Td 1/ IG CUSTOMER TRAINING 
I C r\ WORKSHOPS/SELF STUDY 



TRAINING GETS USERS UP TO SPEED, FAST 




An Investment — ^Tfektronix workshops develop your skills and 
are one of the best methods to realize more effective use of 
your equipment. 

New Perspective on Applications— Professional instructors 
are available to help you examine and evaluate your applica- 
tion problems during laboratory sessions. 



New Methods of Making Measurements — Our workshops 
are designed to aid in developing new ideas through com- 
prehensive discussion and laboratory exercises. 

Tektronix offers formal classes and self-study aids. See the 
following paragraphs for general information on our 
workshops, then ask your Tektronix Sales Engineer for details 
about Customer Training. 

Test and Measurement — ^Tbktronix instruments and program- 
mable instrument systems represent the upper limits of pro- 
ductivity potential. Tbktronix has designed workshops to help 
enhance your understanding of the capabilities of your 
equipment. 

Measurement workshops are a natural complement to the 
Tbktronix commitment to help you achieve optimum utiliza- 
tion of your equipment. Our commitment begins with 
engineering excellence and continues through high-quality 
training that will help you develop new and more productive 
applications. 

These fast-paced workshops, conducted at key locations 
throughout the U.S., combine classroom lectures with super- 
vised, hands-on laboratory sessions. You will spend at least 
60% of your time in labs, so you can learn by doing. You will 
receive workbooks containing detailed course notes and lab 
exercises in all Tbktronix workshops. 

For your convenience, Tbktronix also offers private workshops 
conducted at your company. 



WORKSHOPS 



WAVEFORM MEASUREMENTS 

(Based on the 11200/11400 Series) 

Length: 1 day $250 

After completing this one-day workshop, you will be able to 
easily make standard and custom measurements using Tbk 
11400 Series digital oscilloscopes. The training workshop con- 
sists of six training modules and six intensive workshop labs. 



ADVANCED WAVEFORM MEASUREMENTS 

(Based on the 11200/11400 Series) 

Length: 2 days $500 

This two-day workshop includes the six modules of the stan- 
dard Tbk 11200/11400 workshop, plus five more modules and 
labs: time A-B measurements using triggers, waveform func- 
tions, waveform arithmetic, GPIB, RS232-C, and Utility Soft- 
ware for the PC (Personal Computer). 



WAVEFORM MEASUREMENTS AND 
ANALYSIS (Based on the 11300 Series) 

Length: 1 day $250 

This comprehensive one-day workshop takes you from using 
the built-in automatic measurements, to counter/timer 
measurements and enhanced measurements accuracy on the 
Tbk 11300 Series instruments. The workshop includes six train- 
ing modules and six comprehensive labs. 



OSCILLOSCOPE CONCEPTS & OPERATION 

(Based on the 2200 Series) 

Length: 1 day $250 

This workshop provides an introduction to the oscilloscope 
for the new user. Basic operation is explained and measure- 
ment techniques are described and performed in lab exercises. 
This is an intensive one-day workshop that will bring first- 
time users of oscilloscopes up to a high level of competency. 



PARAMETRIC MEASUREMENTS 

(Based on the 2465B/2467B) 

Length: 1 day $250 

This fast-paced workshop covers parametric measurements 
typically made with an oscilloscope. The workshop gives the 
average oscilloscope user a high degree of expertise in mak- 
ing accurate parametric measurements that fully utilize the 
capabilities of an oscilloscope. 



ADVANCED PARAMETRIC MEASUREMENTS 

(Based on the 2465B/2467B) 

Length: 1 day $250 

This fast-paced workshop teaches advanced applications using 
the enhanced measurement options available on the Tbk 
2465B. Advanced parametric measurements are made in 
“hands-on” labs utilizing special features of the Digital 
Multimeter, TV/Video Trigger, Counter/Timer/Trigger, and Word 
Recognizer. 



140 





Td I/" IG CUSTOMER TRAINING 
I Lir\ WORKSHOPS/SELF-STUDY 



WORKSHOPS 



DIGITAL STORAGE MEASUREMENTS 

(Based on the 2230 Series) 

Length: 1 day $250 

Digital storage oscilloscopes offer new and exciting measure- 
ment capabilities. Digital storage techniques save time, in- 
crease productivity, and signals can be acquired for direct 
viewing or stored for later analysis. This workshop covers 
various techniques of measuring signal parameters. Also 
covered are the basic concepts of digital acquisition and 
storage. These are taught using the Tbk 2230 Digital Storage 
Oscilloscope. 



ADVANCED DIGITAL STORAGE 
MEASUREMENTS (Based on the 2430 Series) 
Length: 2 days $500 

Many measurements that are difficult or impossible with an 
analog oscilloscope are made faster, simpler, and more ac- 
curately with a digital oscilloscope. This workshop covers 
several types of measurements and the techniques behind 
them. You will see how they can immediately increase your 
through-put. Comprehensive labs cover the operating modes 
of the 2432. 



WAVEFORM PROCESSING (Based on the 7854) 
Length: 2 days $500 

This fast-paced two-day workshop is designed to increase your 
proficiency with the Tektronix 7854 Waveform Processing 
Oscilloscope and to satisfy your application/measurement 
needs. The workshop is oriented toward technically compe- 
tent oscilloscope users with wide variances in background and 
experience. All 94 commands^operators on the front panel and 
remote keyboard are covered. 



DSO CONCEPTS 

Length: 1 day 


$250 


Concepts and typical applications using digital 
oscilloscopes. Lecture and labs. 


storage 


INSTRUMENTATION CONTROL 




(Using a PC Compatible) 
Length: 1 day 


$250 


GPIB concepts and instrumentation control using a PEP 300 
Series PC compatible. 



USING AN INSTRUMENT CONTROLLER 

(Based on the Tek 4041) 

Length: 1 day $250 

Many measurements that were done manually in the past can 
now be made with automated systems. A very important ele- 
ment of the system is the controller. This intensive workshop 
shows you how to quickly generate extensive instrument Con- 
troller programs using the Tek 4041. The workshop gives you 
“hands-on” experience with an automated programmable in- 
strument system. 



SAMPLING AND TDR MEASUREMENTS 

Length: 1 day $250 

This workshop introduces the concepts of Analog Sampling 
and Time Domain Reflectometry. The workshop discusses 
measurement challenges and provides valuable “hands-on” 
experience. 



DEVICE INTERFACE TECHNIQUES 

(Based on Voltage/Current/Active Probes) 

Length: 1 day $500 

This workshop is designed to teach the basics of signal acquisi- 
tion. Types of probes available, how probes affect 
measurements, and how to select the appropriate probe for 
your application are discussed in this workshop. Participants 
make various measurements using the three families of probes 
in comprehensive lab situations. 



INFORMATION/REGISTRATION 

If you are interested in registering for one of these workshops 
or would just like more information, call: 

Instrument Group Customer Training at 

1-800-835-9433 Ext 430. 

In Oregon, call collect: 1-629-1017. 

Tektronix reserves the right to cancel or reschedule a 
workshop. 
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SELF-STUDY COURSES 



FUNDAMENTALS COURSES 

Fundamentals of Analog Scopes 
Fundamentals of Digital Scopes 
Fundamentals of Probes 
Fundamentals of GPIB Instrument Control 
Fundamentals of RS232 Instrument Control 



OPERATION COURSES 



Operating the 2213A/15A 
Operating the 2225 
Operating the 2235 
Operating the 2236 
Operating the 2245A/46A 
Operating the 2210 
Operating the 2220 
Operating the 2221 
Operating the 2230 
Operating the 2430A 
Operating the 2432 
Operating the 2440 
Operating the 2445A/65A 
Operating the 2445B/65B 
Operating the 11301A/302A 
Operating the 11401/402 
Using the PC as a Controller 



Training new instrument operators is an 
important, yet time consuming, task. 
Now, Tektronix offers several forms of 
operation training to help the instrument 
user gain more competence in less time 
than learning by trial and error. Operation 
training is available in a variety of formats 
to match your needs— video-based self- 
study packages, on-site workshops at 
your company, or group workshops in 
mgyor U.S. cities. 

A self-study package has the advantage 
of being completely time flexible. You can 
go through it in sections as it fits into your 
schedule. Want to see a demonstration 
again? Just reverse the tape and play it 
again. Want to try that control? Do it in 
one of the labs that come with the self- 
study packages. 

Workshops add the advantage of a 
knowledgeable instructor to direct the 
learning process, answer your questions, 
or help with a lab. A complete list of 
regularly scheduled workshops is provid- 
ed in each issue of Handshake. On-site 
workshops can be scheduled at a site and 
time most convenient for you. 

For further information, call IG Customer 
Training: 

1-800-835-9433, ext. 430. 
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Broadest Selection 

We’ve added new capabilities to the 
world’s broadest selection of portable and 
laboratory oscilloscopes. These additions 
illustrate our continuing commitment to 
make your time and resources more 
productive. 

Analog and Digital Laboratory 
Oscilloscopes 

The programmable 11000-Series main- 
frames and plug-ins set the standard for 
a world of analog and digitizing oscillo- 
scopes. These oscilloscopes provide 
unparalleled versatility and operator con- 
venience. The new 11801 and 11802 
Digital Sampling Oscilloscopes feature up 
to 20 GHz bandwidth, differential TDK, 
internal delay lines, and the capability of 
being expanded to 136 channels. 

The new 11302 A Counter/Timer Oscillo- 
scope incorporates a 750 MHz precision 
counter/timer and a microchannel-plate 
CRT to provide 500 MHz analog band- 
width and visual display of hard-to-see 
low-repetition-rate transients in the 
fastest signals. 

The new 11201 Digitizing OsciUoscope has 
waveform processing power like the 
11400 Digital Storage Oscilloscopes. Its 
monolithic design includes state-of-the- 
art features that make it extremely easy 
to use in your lab or system. 



Analog and Digital Portable 
Oscilloscopes 

The 400-MHz 2467B Oscilloscope features 
4 cm/ns visual writing rate, the fastest 
among portable scopes. Tbk’s exclusive 
microchannel-plate CRT makes it possible 
to see single-shot, 1 ns pulse transitions 
in normal room light at 500 ps/div sweep 
speeds. 

The 2440B family has higher bandwidth 
(2465B, 2467B), auto set up, instant 
recall, and set up sequencing. Optional 
GPIB compatibility, digital timer/counter, 
digital multimeter, and video-measure- 
ment capabilities enable this family of 
scopes to meet many service and bench 
test-and-measurement needs. 

The General Purpose Scope (GPS) family 
includes the new 2245A, 2246A, and 
2247 A. These scopes feature four vertical 
channels, flexible triggering, extensive 
CRT readouts, and pushbutton ease of 
use. Channels 3 and 4 are optimized for 
logic signals. 

The new 300 MHz 2440 extends the 2400 
Series Digital Oscilloscope performance to 
500 MS/s. It includes all the standard 
features of the other series members: 
auto setup, auto measurements, auto 
pass/fail testing, and auto sequencing. 
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The following pages show the depth and 
breadth of our product line: from dc to 
20 GHz, digital and analog, hand-held or 
complete integrated system. 

We give you a choice— the broadest range 
of choices available. We give you ad- 
vanced technologies, and a broad range 
of standard and optional features— each 
designed to provide you the very best 
value for your special needs. 

Overview— Guide to Technology and 
Features 

A brief discussion is included here to 
assist you in using the product matrix. 
More detailed specification matrices are 
included with the reference materials at 
the beginning of each msyor application 
area, i.e., Digital Storage, CRT Storage, 
and Analog Oscilloscopes. Complete 
specifications are located on the in- 
dividual product pages. Other literature 
is available for many products to further 
assist you in the selection process, or with 
a particular application. See the in- 
dividual product reference section for 
further information. 

At a Glance— The Product Matrix 

The bandwidth spectrum at the top of the 
page is the best place to start. It is a good 
idea to select a product bandwidth (or 
rise time) faster than the signal you wish 
to evaluate. (Refer to the following graph 
to see why.) Then scan down the column 
to see which products have the technolo- 
gy, configuration, features, and applica- 
tion areas which best meet your needs. 
The specific product is identified at the 
bottom of each column, along with its 
catalog page number. 

KEY OSCILLOSCOPE 
CHARACTERISTICS 

Consider both performance specifications 
and convenience features when making 
your selection. By having more than the 



bare necessities, you will find that 
measurements are easier, take less time, 
and provide extra flexibility for your 
future needs. Those key considerations 
are discussed here to assist in your 
evaluation. 



The Vertical System 

Bandwidth and rise time are key perfor- 
mance characteristics to consider in 
choosing an oscilloscope. In both .storage 
and nonstorage scopes, appropriate band- 
width and sensitivity ratings will ensure 
that your scope faithfully reproduces the 
range and types of signals you want to 
measure. The relationship of bandwidth 
and rise time for most scopes can be 
determined from this approximation: 



Tr = 



0.35 

BW 




Measured rise-time errors depend on the 
ratio of the scope’s rise time to the actual 
rise time of the signal being measured. 
For timing measurements, select an in- 
strument with a rise time at least five 
times faster than the measurement you 
expect to make. A 5:1 ratio gives you a 
rise-time measurement with <2% error, 
as shown above. You should consider the 
amplitude of your signal, and select a sen- 
sitivity great enough to provide several 
divisions of vertical display. The same 
holds true for horizontal amplification, if 
you want to view X-Y displays. 




If you intend to view non-sinusoidal signals, 
the fidelity of the display is greatly ir^fluenced 
by the handwidth of the oscilloscope For ex- 
ample, the same 15 MHz signal is shown as 
displayed by a 35 MHz scope (top), and by a 
50 MHz system (below). Square waves have a 
great deal of high-frequency infoirmation in 
their rising and falling edges that is lost as the 
signal bandwidth approaches the bandwidth 
of the oscilloscope. 

Multiple inputs provide a convenient 
method of comparing events, whether on 
the dual channel 1.9 lb T201 and 202, four 
channel portable and lab scopes, the 
11801 with expansion option to 136 chan- 
nels, to the Digitizing Camera MUX16 
option at 256 channels. 

Triggering System 

The flexibility of your scope’s trigger 
system is an important consideration, as 
it enhances your ability to quickly view 
the signal of interest. Modes include: 

• Rejection of high or low frequencies 
(and noise). 

• Peak-to-peak auto for quick triggering 
with automatic level limits. 

• TV trigger for automatic synchroniza- 
tion with video signals. 

• Single-sweep operation for capturing 
a transient pulse, and for CRT 
photography. 
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on the screen, and are immediately 
available over the GPIB bus or RS-232C 
port. 

The results of all measurements made 
with the 11301A/11302A*s built-in 750 
MHz universal counter/timer— frequency, 
period, width, ratio, time A — B, and 
totalize— are also immediately available 
over the GPIB or RS-232C. Display of 
template waveforms allows immediate 
visual comparison of live signals with 
previously defined waveform limits. A 
touch-screen numeric keypad permits the 
immediate scaling of scale factors to 
match transfer characteristics of devices 
such as accelerometers and pressure 
transducers. 



STORAGE AND ANALOG 
CONSIDERATIONS— TEK GIVES YOU 
A RANGE OF CHOICES 

Will your application benefit from 
digital storage? It may if you need to do 
any of the following: 

1. View signals having low repetition rate, 
I or annoying flicker. 

2. Achieve the greatest accuracy and 
repeatability in making time and 
voltage measurements. 

3. Save waveforms indefinitely without 
using film. 

4. See what occurred prior to the trigger 
point (pre-trigger). 

5. Send data to a printer, plotter, or PC 
using a built-in GPIB or RS-232C 
interface. 

6. Process or manipulate quantized 
waveform data to an almost unlimited 
degree. 

When the signals behave as expected, and 
are repetitive, a digital-storage scope is an 
excellent choice. 

When is an analog scope best? When 
you need to do any of the following: 

^ 1. Observe the individual variations of 

each occurrence of a time-jittering 
signal. 

2. Observe fast single-shot events. 

3. Observe unknown or unpredictable 
signals. 

4. Observe the real-time affect of circuit 
acyustments. 

When is CRT storage best? When you: 

1. Need to view data for longer than an 
instant, but do not require long-term 
storage. 

2. Want storage at the least cost. 

3. Desire to eliminate occasional varia- 
tions in a repetitive signal, and in- 
tegrate the results. 

It doesn^t have to be an “either/or” 
choice. Several Tbk scopes provide more 
than one technology (refer to Product 
Matrix). Also, modern analog scopes are 
almost entirely digital instruments. The 
input channels, sweeps, and triggers are 
all microprocessor controlled in today’s 
advanced analog scopes. This internal 
digital processing capability, along with 
precision ramps and triggering control, 
provides the basis for the new automatic 
measurement capability. 

Digital Features Increase Oscilloscope 
Performance 

The Tektronix 11301A, 11302A, 2465B, 
2445B, and 2467B programmable analog 
scopes provide many of the measurement 
capabilities normally associated only with 
digitizing oscilloscopes. Both the 11301A 
\ and 11302 A scopes make up to eight 
j selected pulse-parameter measurements 

, on the displayed signal automatically at 

! a single request, without further operator 
intervention. The results of all eight 
measurements are displayed numerically 



The 2445B/2465B Family offers a 
Counter/Timer/Trigger (CTT), which is in- 
cluded on the Special Editions, 2465B CT, 
DM, and DV, and optional for the stan- 
dard scopes. This CTT option provides 
crystal-controlled time-base accuracy for 
several time-related measurements and is 
fully integrated with the operation of the 
scope and on-screen menus. 

The 7B10, 7B15, 7B80, and 7B85 plug-ins 
for the 7000 Series oscilloscopes also pro- 
vide Atime measurements. With these 
plug-ins, the time-interval measurement 
can be shown on the screen using the 
7000 Series CRT-readout capability. 

What the Specifications Mean 
Bandwidth is specified for two condi- 
tions: repetitive acquisitions (equivalent- 
time bandwidth) and single-event acquisi- 
tions (single-shot bandwidth). Bandwidth 
is usually lower for the latter, but this is 
not always the case, as shown in the Prod- 
uct Comparison Matrix. 

Digitizing (sampling) rate is the rate at 
which a digital scope samples an incom- 
ing signal. In the case of real-time sam- 
pling, to adequately reconstruct the 
signal takes approximately 10 points per 
waveform period to yield a 2 MHz real- 
time sampling bandwidth for a 20 MS/s 
digitizer. In the case of the 11402 for ex- 
ample, its 20 MS/s digitizing rate yields a 
sin^e-shot storage bandwidth of 2 MHz, 
and equivalent time sampling bandwidth 
of 1 GHz. With equivalent- time sampling, 
repetitive signals can be captured up to 
the scope’s analog bandwidth. 

Resolution is the measure of a scope’s 
ability to see detail in a waveform. Speci- 
fying 8-bit vertical resolution means the 
ability to show 256 (2®) distinct vertical 
levels. It is important to look a bit closer 
at this particular specification. Some 
manufacturers do not maintain their 
product’s stated resolution throughout 
the entire sensitivity or bandwidth range, 
for example. 

As always, there are trade-offs; vertical 
resolution is no exception. 



BITS 


PERCENTAGE 


PPM 


1 


50.0% 


500,000 


2 


25.0% 


250,000 


3 


12.5% 


125,000 


4 


6.25% 


62,500 


5 


3.12504) 


31,250) 


6 


1.563% 


15,625 


7 


0.781% 


7,812 


8 


0.391% 


3,906 


9 


0.1950/b 


1,953 


10 


0.098% 


977 


11 


0.049% 


488) 


12 


0.024% 


244 


13 


0.01204) 


122 


14 


0.006% 


61 



Record length is determined by the 
number of samples you can acquire and 
store. Sometimes this is different from 
the number of points you can display on 
screen (display resolution). When the 
record length exceeds the display resolu- 
tion, the waveform data can be scrolled 
through for on-screen viewing. 

VISUAL WRITING SPEED— THE 
DETERMINING FACTOR FOR MANY 
OF TODAY’S APPLICATIONS 

We’ve organized our product matrix by 
bandwidth, because that is where the 
emphasis has traditionally been. But for 
many applications, this is quickly chang- 
ing. In fast low-repetition laser pulsing, 
electrostatic discharge testing, and high- 
speed circuitry, the emphasis is writing 
speed. And it’s writing speed— not 
bandwidth— that determines waveform 
visibility on the CRT. 

To display infrequent events, such as 
digital faults that are mixed with fre- 
quent normal events, the scope must 
have a wide range of adaptive intensity. 
Buying more bandwidth does not always 
solve this type of problem. The real solu- 
tion is in higher writing speeds, specifical- 
ly visual writing speeds on the order of 
4 cm/ns, which is 100 to 1000 times faster 
than usual. No conventional CRT scope 
can achieve this level, and can only ap- 
proach it using a fast camera/film system. 

Tek’s unique microchannel plate (MCP) 
tube delivers a visual writing speed of 
4 cm/ns to 6 div/ns. It literally intensifies 
transient waveforms, and instantly 
displays events which are invisible on 
any other instrument, analog or digital. 
The MCP design is included in the 400 
MHz 2467B Portable, the 500 MHz 
11302A Counter/Timer Plug-in Lab 
Scope, and the 1 GHz 7104 and R7103 
Plug-in Lab Scopes. 

Adaptive intensity, as shown here, limits 
the bright (stable) portion of the display 
to a comfortable viewing level, while in- 
creasing the intensity of the dim (infre- 
quent metastable) pulse. Tektronix is the 
only company commercially producing 
large-scale, uniform-gain MCP CRTs for 
oscilloscope applications. 
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The metastability in this high-repetition rate 
flip-flop output occurs only once in a million 
normal cycles, yet is clearly visible, thanks to 
the MCP's high visual ivriting speed. 

The faster visual writing speed offered by 
MCP CRT^ opened the way for the 
development of the DCSOl Digitizing 
Camera System. The DCSOl uses a special 
charge-coupled device (CCD) video 
camera with a spectrally-coupled lens. 
The associated frame-store board and 
software are installed within the Tbk PEP 
301 System Controller, or other PC. This 
combination allows extensive waveform 
analysis, including array math, and com- 
plete pulse parameter analysis. 

The DCS can be used to digitize 
waveforms displayed on a wide range of 
conventional analog scopes, but is par- 
ticularly recommended for all MCP 
scopes, where digitization of single-shot 
events occurs up to the full scope band- 
width. Used with the 7104 this provides 
an equivalent sampling rate of 250 GS/s. 

PHOTOGRAPHIC WRITING SPEED 

Photographic writing speed is a measure 
of the scope camera and film’s capability 
to record high-speed signals. 

Recording high-speed signals on film 
depends on at least three factors: 

• The oscilloscope used 

• Film characteristics 

• The camera 

For maximum writing-speed capability 
the objective is to get as much light to the 
film surface as possible. Since each com- 
ponent affects photographic writing 
speed, the selection for top performance 
is important. 

Writing Speed Comparison Graph 

On the graph, signal amplitude on the 
vertical scale is shown against maximum 
sine- wave frequency (lower scale) and 
fastest rise time (upper scale). These 
speeds assume a small horizontal spot 
velocity compared to the maximum ver- 
tical velocity. The ramp is assumed to be 
linear between the 10 and 90% points. 



Step Rise Time (ns) 
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Amplitude vs speed and photographic writing rate comparison of high-performance main- 
frames using BE (Pll) phosphors (Option 78), 20,000 ASA film, and the C-51 (f/1.2, 1:0.5) Camera. 

BE (Pll) phosphor has a different spectral output than GH (P31) phosphor and more closely 
matches the sensitivity spectrum of silver halide film types While photographic writing rate 
is approximately two times the GH (P31) rate, the visual output luminance is approximately 
15% of GH (P31) phosphor. 

* The specified photographic writing speeds indicated for the 7104/R7103, 11302A, and 2467B 
are not directly comparable with that of the other mairframes shown. The microchannel- 
plate CRT of these scopes allows for the following relaxed photographic requirements: P31 
phosphor, C-53 camera with f/1.9, 1:0.85 lens, and Polaroid Type 107 3,000 ASA film without 
film fogging. 



COMPARATIVE CRT PHOSPHOR DATA 



Phosphor*^ 
WTDS JEDEC 


Fluorescence 

and 

Phosphor- 

escence 


Relative 

Luminance*2 


Relative 

Photographic 

Writing 

Speed*3 


Decay 


Relative 

Burn 

Resistance 


Ordering 

Information 

Option** 


GJ 


PI 


Yellowish-green 


50% 


20% 


Medium 


Medium 


Special order 


WW 


P4 


White 


50% 


40% 


Med-Short 


Med-High 


74 


GM 


P7 


Blue‘5 


35% 


75% 


Long 


Medium 


76 


BE 


Pll 


Blue 


15% 


100% 


Med-Short 


Medium 


78 


GH 


P31 


Green 


100% 


50% 


Med-Short 


High 


80 


GR 


P39 


Yellowish-green 


27% 


NA*4 


Long 


Medium 


40 


GY 


P43 


Yellowish-green 


40% 


NA*^ 


Medium 


Very High Special order 


GX 


P44 


Yellowish-green 


68% 


NA*4 


Medium 


High 




WB 


P45 


White 


32% 


NA*-» 


Medium 


Very High 





• ^ Tektronix has adopted the Worldwide Phosphor Type Designation System (WTDS) as a replace- 
ment for the older JEDEC “P" number system r^erenced in this catalog. The chart lists the 
comparable WTDS designations for the most common “P” numbers. 

Measured with Tektronix J16 Photometer and J6523 Luminance Probe which incorporates 
a CIE standard eye filter. Representative of 10-kV aluminized screens GH(P31) as r^erence 
BE (Pll) as reference with Polaroid 612 or 106 film. Representative of 10-kV aluminized 
screens 

** Not available. 

Yellowish-green phosphorescence 

•® Some phosphor options may not be available on some products 
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An application note describing photo- 
graphic writing speed, including 
measurement procedures and applica- 
tions is available. 

NOTE: A writing speed enhancer used to fog 
the film may increase the photographic 
writing speed. See the Accessories section. 

Selecting a Phosphor 

The catalog description of each oscillo- 
scope indicates the phosphors normally 
supplied or available as options. While a 
special phosphor may be desirable for a 
specific measurement application, remem- 
ber that each phosphor has its own color, 
p>ersistence, and bum resistance. Improve- 
ments in one characteristic are usually at 
the expense of others. The CRT Phosphor- 
Data chart provides comparisons. 

DIGITAL STORAGE 

Analog to Digital Converters 

There are several methods of digitizing or 
quantifying the different voltage levels of 
a waveform: successive approximation 
converters, flash converters, and scan 
converters. 



Successive Approximation Converters 

These converters compare the input 
voltage to the output of a digital to analog 
converter (D to A). If the input is higher 
than the D to A output, the MSB (most 
significant bit) is set high; if it is lower, 
the MSB is set low. The converter then 
progresses to the next significant bit. Suc- 
cessive approximation converters have a 
fixed conversion time per bit. So, there 
is a trade-off between conversion speed 
and-resolution (8-bit versus 10-bit). For a 
high resolution converter, you must ac- 
cept a relatively long conversion time. 

Flash Conversion 

Flash Conversion is a technique for con- 
verting analog signals to digital output in 
the shortest period of time. It consists 
basically of a binary resistive divider and 
a number of comparators equal to the 
binary resolution. 

Although having a short conversion time, 
the weighted values of the resistive 
divider may degrade as the frequency 
increases. 



Scan Conversion 

This method is used in Tbk’s signal pro- 
cessing systems instrumentation. It in- 
volves storing the information on a target 
in the CRT and reading off this data using 
a separate scanning beam on the other 
side of the target. The scan conversion 
process provides effective sampling rates 
as high as 1000 GS/s in the case of the 
7250. It is, however, quite expensive and 
dependent on the writing beam’s inten- 
sity, similar to conventional CRT storage. 

Real-Time or Equivalent Time? 

Real-time digitizing for everything would 
be ideal, but there are limits. Real-time 
digitizing of a high-frequency waveform 
requires very fast sampling and conver- 
sion rates along with very fast memory 
for storing the data. For example, to cap- 
ture just two samples per c*ycle on a 100 
MHz sine wave requires a sample rate of 
5 nanoseconds/point. That means leading- 



PORTABLE DIGITAL STORAGE OSCILLOSCOPES 





336A 


2201 


2230/2221/2220 


2430A/2432A/2440 


Features 


Scope 


Digital Scope 


Digital Scope 


Digital Scopes 


Digitizing 


Successive 


Dual stage flash 


Dual stage flash 


CCD 


Technique 


approx. 


conversion 


conversion 




Maximum 


1 MS/s 


10 MS/s 


20 MS/s 


500 MS/s (2440) 


Sample Rate 


(1 >iS/point) 






250 MS/s (2432A) 
100 MS/s (2430A) 


Vertical Amplifier 


50 MHz 


20 MHz 


100 MHz (2230) 


300 MHz (2440. 2432 A) 


Analog Bandwidth 






60 MHz (2220, 2221) 


150 MHz (2430A) 


Vertical 

Resolution 


8-bits 


8-bits 


8-bits 


8-bits 


Record Length 


1024 per 


2048 per 


2048 dual 


1024 per channel 


(Points) 


channel 


channel 


4096 single 




Input Channels 


2 chopped 


2 simultaneous 


2 chopped 


2 simultaneous 


Independent 


1 plus 


1 


1 plus delaying 


1 plus delaying 


Time Bases 


delaying 




(2230); 1 (2220.2221) 




Maximum 


100 ns/div 


100 ns/div 


50 ns/div 


2 ns/div (2440, 2432A) 


Sweep Speed 


(10 ns in X10) 


(10 ns in X10) 


(5 ns in X10) 


5 ns/div (2430A) 


Pretrigger 


pre, mid, post 


Yes 


Yes 


Yes 


Posttrigger 


Yes 


Yes 


Yes 


Yes 


Waveform 


2 plus 16 opt 


1 


3 plus 26 opt (2230); 


6 


Storage Registers 






1 (2220. 2221) 




Waveform 


averaging 


None 


averaging 


averaging envelope 


Processing 


enveloping 




(2230.2221) 


auto pass/fail. 




CH1±CH2 




smoothing 


multiply, add, auto 




CH1XCH2 




enveloping 


waveform 




RMS. mean, p-p 




(2230.2221) 


measurements 


Waveform Date 
Output Format 


Binary 


HPGL 


ASCII, binary, hex 


ASCII or binary 


Prices begin at 


*1 


$1,495 


$4,995/$3.995/$2,995 


$7.950r' /S1 1,500 



Contact your local sales office. 
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edge, state-of-the-art digitizing and 
memory technology. This need for speed 
usually results in a speed/resolution 
trade-off, the mayor disadvantage of con- 
tinuous real-time digitizing. 

The exception in real-time digitizing is the 
scan-conversion technique. Scan conver- 
sion, however, is not really continuous. A 
scan converter takes a snapshot of the 
waveform and then spends a block of 
time doing the conversion of all samples 
as a batch, rather than continuously 
digitizing on a sample-by -sample basis like 
other real-time digitizers. 




Figure 1. In real time sampling, samples are 
taken one after the other, in order, from the 
beginning of signal aequisition to its end. 




Figure 2. Equivalent-time digitizing can use 
either random or sequential sampling (ran- 
dom is shown in the illustration). In both cases, 
a few samples are taken from each of 
numerous acquisitions of a wavqform and 
then assembled into a representation of one 
waveform (the dotted line). 

If the waveform is repetitive, you don’t 
have to capture it in real time. A typical- 
ly lower-cost approach for repetitive 
waveforms is using equivalent-time 
methods to achieve higher effective sam- 
pling rates, as high as 100 GS/s or more 
in some cases. 

The equivalent-time sampling technique 
limitation is that it can be used to its full 
range only on repetitive waveforms. For 



LABORATORY DIGITAL STORAGE OSCILLOSCOPES 



Features 


11801/11802 

Digital Sampling Scopes 


11401/11402/11201 
Digitizing Scopes 


7854 Waveform 
Processing Scope 


Digitizing 

Technique 


Sequential sampling 


Dual stage flash 
conversion 


Successive approx. 


Maximum Sample 
Rate 


200 kS/s 


20 MS/s 


500 kS/s 
(2 fts/point) 


Vertical Amplifier 
Analog Bandwidth 


20 GHz 


500 MHz (11401) 
1 GHz (11402) 
400 MHz (11201) 


400 MHz/real 
(14 GHz/samp.) 


Vertical Resolution 


8 bits 


10 bits; 14 bits 
with averaging 
(9 bits 11201) 


10 bits 


Record Length 
(Points) 


512 to 5120 


512 to 10,240 


128 to 1024 


Input Channels 


Up to 136*1 

(up to 68 simultaneous) 


Up to 12 (Up to 
8 displayed) 

(11201: 4 channels, 
up to 8 displayed) 


Up to 4 
chopped 


Independent 
Time Bases 


1 plus 7 windows 


1 mam and 
1 window 


1 delaying 


Maximum 
Sweep Speed 


1 ps/div 


500 ps/div 


500 ps/div 
(20 ps/div) 
Sampling 


Pre-trigger 


Yes (11802) 


Yes 


No 


Post-trigger 


Yes 


Yes 


Yes. w/delaying 


Waveform Storage 
Registers 


512K points 
variable 


64K points 102K 
points (opt) 


2 to 16 
(5 to 40 opt) 


Waveform 

Processing 


Waveform functions,, 
pulse parameters, 

TDR. propagation delay 


Waveform functions, 
pulse parameters 


Averaging 

parameters 

keystroke 

programming 


Waveform Data 
Output Format 


ASCII or binary 


ASCII or binary 


ASCII 


Prices begin at 


$23,500/$22.000 


$13,000/$15.500/*2 


$15,275 



‘ 11801— up to 8 channels; with four SMI Is— up to 136 channels. 
11802— up to 4 channels. 

Both display up to 8 waveforms. 

* Contact your local sales office. 



single-shot acquisitions, the bandwidth is 
much lower since the digitizer must take 
data in real time. That means the sample 
rate is the actual— not the effective— real- 
time sample rate of the equivalent-time 
digitizer. Newer digitizers provide a dif- 
ferent solution to this dilemma- 
combining real-time and equivalent-time 
digitizing in one instrument. This extends 
the effective bandwidth of the digitizers. 

SAMPLING OSCILLOSCOPES 

Sampling is a powerful technique for ex- 
amining very fast repetitive signals. Sam- 
pling is similar to the use of stroboscopic 
light to study fast mechanical motion. 
Progressive samples of different portions 
of successive waveforms are taken. Then 
they are “stretched” in time, amplified 
by relatively low-bandwidth amplifiers, 
and finally shown (all seemingly at one 
time) on the screen of a CRT. The display 
produced is a replica of the sampled 
waveforms. 

If your measurements require full pro- 
grammability and up to 20 GHz band- 
width, the 11801 or 11802 will fill your 
needs. If you prefer the flexibility of the 
7000 Series, but still need equivalent 
bandwidths to 14 GHz, consider the 
sampling plug-ins described in the Plug- 
In section. 

CFTT STORAGE 
Stored Writing Speed 

For CRT-storage scopes, the storage- 
capability specification is stored writing 
speed. This figure of merit is expressed 
in distance per unit of time. Often div/ ps 
is more meaningful for your measure- 
ments. However, because some scopes 
have nonstandard-sized graticules (that is, 
other than 1-cm-square msyor divisions) 
cm/ ps is useful for comparisons. 

Stored writing speed is dependent on the 
speed and amplitude of the input signal. 
If you know the step (pulse) rise time or 
sine- wave frequency of the input signal 
and the amplitude of the waveform you 
want to display, you can use the graph to 
determine which storage scope is 
recommended. 

Bistable CRT Storage 

The phosphor in a bistable CRT-storage 
scope has two stable states: written and 
unwritten. Once stored, this phosphor 
typically allows waveforms to be dis- 
played for several hours, or until erased 
by the operator. Bistable storage is the 
easiest CRT-storage type to use. It is also 
the least expensive CRT-storage tech- 
nology. It features bright, long-lasting 
displays, but in comparison with other 
storage technologies, bistable storage 
displays have less contrast. 
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CRT STORAGE PERFORMANCE 



250 nS 



25 



Step Rise Time 

2.5 mS 250 ns 



25 ns 



2.5 ns 



250 ps 




^ 466 and 7633 Vertical 
Bandwidth 
Limit 100 MHz 



Sine-Wave Frequency 



* 7934 Vertical 
Bandwidth 
Limit 500 MHz 



The advantages of bistable storage make 
it particularly useful for mechanical 
measurements, signal comparisons, and 
data recording. 

Variable-Persistence CRT Storage 

If you don’t need to store waveforms for 
hours at a time, variable-persistence CRT 
storage provides easy viewing with high 
contrast between the dark background 
and bright waveforms. This type of 
storage provides the best displays when 
viewing traces with varying intensities, 
such as delaying and delayed sweeps, or 
traces with external z-axis (intensity) 
modulation. 

Varying the persistence permits you to 
acyust the scope so that the entire 
waveform can be viewed, yet the stored 
trace will fade from view just as a new 
waveform is being stored. Also, you can 
view several traces before the first one 
fades from view. Then you can see signal- 
response variations as you make changes 
in a circuit. 

Variable persistence can also be used to 
provide display integration so that only 
the coincident portions of a repetitive 
signal are displayed. Aberrations or jitter 
not common to all traces will not be 
stored or displayed. Low-repetition-rate, 
fast-rise-time signals that are not discern- 
ible on conventional CRl^ can be easily 
viewed with this storage technology by 
allowing each repetition to build up the 
trace brightness. 

Fast-Transfer CRT Storage 

Past-transfer storage scopes use a CRT 
with a special intermediate mesh target 



optimized for speed. This target captures 
the waveform and then transfers it to 
another mesh, one optimized for longer- 
term storage. As the name implies, the 
fast-transfer storage mode provides in- 
creased writing speed (see below) for the 
7623A, 7633, and 7934 Laboratory 
Oscilloscopes. 

The second target can also be designed 
to offer bistable, variable persistence, or 
both modes in combination with the 
transfer mesh, or by itself. In the 7623 A, 
7633, and 7934, this combination of 
capabilities provides unique multimode- 
storage instruments. Using front-panel 
controls, you can select the operating 
mode suited to your specific measure- 
ment situation. 

TECHNICAL ASSISTANCE SERVICES 

When you need technical assistance to 
supplement your own resources, 
Tektronix can arrange the services of an 
application engineer skilled in meeting 
your needs. For more information, see the 
New Products/Solutions Section. 

GPIB AND RS-232C 
OSCILLOSCOPES 

All 11000 Series Oscilloscopes provide 
both GPIB and RS-232C interfaces as 
standard features. These instruments and 
the 7854, 7250, 2465B/2445B, 2467B, 
2455B, 2220, 2221, 2230, 2440, 2432A, 
2430A, 222, 336A, and 5223, with their 
respective GPIB features and options, 
give you an opportunity to improve the 
consistency of measurements and to con- 
trol costs. 



The new 2440 extends the 2400 Series 
Digital Oscilloscope line by offering 500 
MS/s sampling as well as 300 MHz band- 
width. These compact, portable scopes 
provide time-saving, drudgery-eliminat- 
ing automation features such as auto 
setup, auto measurements, auto pass/fail 
testing, and auto sequencing. TTiey are 
fully GPIB compatible. 

The 2465B/2445B/2467B Family offers a 
Counter/Timer/Trigger option for 
automatically measuring frequency, 
period, rise time, fall time, pulse width, 
and time between events. Also, by com- 
bining the GPIB and Digital Multimeter 
options, this system can efficiently per- 
form both waveform and steady-state 
measurements. For a truly comprehensive 
measurement system, combine GPIB, 
Counter/Timer/Trigger, and DMM options. 

Software development won’t overwhelm 
your program if you use the built-in Learn 
mode of the 2465B/2445B/2467B-Family 
GPIB option to generate detailed set-up 
instructions. With Tektronix EZ-TEST 
software, your controller will do more for 
you with less programming effort. 

The following factory installed or retrofit 
options are available for the 2230/2221/ 
2220 Oscilloscopes: 

• GPIB (IEEE-488) Talker/Listener 
(instrument not fully programmable). 

• RS-232 Tklker/Listener (instrument not 
fully programmable). 

Only one of these options can be installed 
at the time of order. The scopes are not 
programmable; however, single-sweep 
reset and some limited storage functions 
are programmable to enable “babysit- 
ting” applications. The 2230 also includes 
26K of battery-backed memory with 
either the RS-232 or GPIB option for ad- 
ditional waveform storage (up to 52 
waveform sets). 

The 2220/2221 is available with GPIB or 
RS-232 options, but does not have 
battery-backed reference memory. 

The compact 336A Oscilloscope simul- 
taneously displays real-time and digital- 
ly stored waveforms. An Auto mode 
allows “hands-off” operation in many 
applications. 

TRAINING 

Tektronix Instrument Group Customer 
Training offers operation and application 
training to help you get full value out of 
your instrumentation investment. Infor- 
mation is in the Customer Training Sec- 
tion. For further information, or to enroll, 
call us at 1-800-835-9433 ext. 430. In 
Oregon call collect 1-629-1017. 
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Tektronix Oscilloscopes/Signal Measurement Systems 
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A = Successive approximation B= Bandwidth reduction for single-shot events D=Dual Beam 

F= Flash conversion G=Gated 750 MHz, 10-digit universal counterAimer 

□ Shading indicates features, applications and signals handled by each product. 
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TCIL/ application/scope 

1 Cir\ REFERENCE 


Applications 


Recommended Products 


Applications 


Recommended Products 


A 

Acoustic Emission 


7854, 11400 Series. FTTD 710A, 11300 Series, 
7D20/7603, 2432A, 2430A, 5113, 5111A Opt 03, 
336A, 2220 Series 


F 

Fiber Optics 


7104/DCS01, 7854, 11400 Series/P6701/ 
P6702, 11300A Series/P6701/P6702, 5441, 
DCS01, 2815 


Amplifier Design 
and Testing 


11300A Series. 2236, 2225 


Field Service 


2467B/DCS01. 2465B, 2445B, 2205, SC500 
Seriesn‘M503A, 2236, 2201. 2210, T201, T202. 


Analog Design 


7104/DCS01, 7854, 7934, 11300A Series, 




2235, 2225 


2400B Series, 2430A, 2432A, 2440 


Floating Isolated 


214, 221. 212, T201, T202, A6901 


Audio 


11300A, 7854, 5113, 5111A Opt 03, 336A 


Measurements 




Applied Research 


7912HB, RTD 710. 11300A Series. 2432A. 
2430A, 2440 


Fluorescence Decay 


7250, R7103/DCS01, 7104/DCS01, 7912HB, 
11302A/DCS01, 7934, 2467B/DCS01 


Automated Production 
Testing 


RTD 710A. 11400 Series. 11300A Series. 2400 
Series. 7D20/7603 


G 

Geophysics and 
Seismic 


7854, 5113, 5111A Opt 03, 336A, SC500 
Series/TM503A 


Automatic Waveform 
Measurements 


R7103/DCS01, 7104/DCS01, 11000 Series, 7854, 
RTD 710A, 2400 Series. 2467B/DCS01 


H 

High-Energy Physics 


7250, 7104/DCS01, 7912HB, 11302A/OCS01, 
RTD 710A, 7934, 2467B/DCS01, 5441, 2440 


Automotive/Motor 

Vehicle 


11300A Series, R7633, SC500 Series/TM503A, 
305 


High-Energy Pulsed 
Power Supplies 


7912HB, 11300A Series, RTD 710A, 7633, 
7623A, 7934, 2467B/DCS01, 2440F1 


B 

Biomedical Research 


11400 Series, 7020/7603, 5113, DCS01, 2230. 
5110, SC500 Series7rM503A, 212 


High-Speed Chemical 
Reactions. E.G., 
Explosives 


7854, 11300A Series, RTD 710A, 2467B/DCS01, 
5113, 5111A Opt 03. 336A 


Biophysical 

Instrumentation 


314, SC500 Series/TM503A 




High-Speed Logic 


7104/DCS01, 11400 Series, 11300A Series, 
7934 


Biophysical R&D 


7854, 11300A Series, 5113, 5111A Opt 03, 
336A, DCS01 




High-Speed 

Semiconductor 


7250, R7103/DCS01. R7104/DCS01, 7912HB. 
11300A Series. RTD 710A, 2467B/DCS01 


C 

Cable Testing, 
Fault Locating 


11800 Series/SD-24. 7000 Series/7S12/ 
S-6/S-52 


High-Voltage 

Measurements 


7934, 7844, RTD 710A, any dual channel 
scope with A6902B, any scope with P6015 or 
P6009 Probe 


CCD Development 
& Testing 


7854, 11400 Series. 11300A Series, 2400 
Series. RTD 710A, 7633, 7623A, 2432A, 
7020/7603, 5441, 2430A, 5113, 5111A Opt 03, 
336A, 2200 Series. 2240 


Hybrid Board Testing 


11400 Series, 11300A Series, RTD 710A, 
7D20/7603, 2432A, 5113, 5113 Opt 03. 336A, 
2220 Series. 2430A, 2440 


Communications 


11800 Series. 11400 Series. 11300 Series. 7934, 
11201,7633. 2467B, 2440. 2432A, 336A. 2465B, 
314, 2300 Series, SC500 Series/TM503A, 




Image Analysis. CRT 


DCS01/PEP301 




2445B, 221, 2247A, 2246A, T201, T202, 2245A, 
2225 


Industrial Control 
Systems 


314, 214 


Component Testing 


7104/DCS01, 11300A Series, 7623A, 2432A, 
2430A, 2440, 2235, 2225 


Industrial Plant 
Maintenance 


SC500 Series/TM503, 221 


Computer Peripheral 
Service 


2337, 2236YA, 2336. 2335 


K 

Kinetic Chemistry 


11400 Series, RTD 71 OA, 11300A Series, 


Counter Timer 
Measurements 


11300A Series. 7000 Series. 2400 Series. 2236 




7D20/7603, 2432A, 5113, 5111A Opt 03. 336A, 
2220 Series 


Current 

Measurements 


5000 Series/5A21N, AM503 Opt 01/any scope, 
P6032 or P6022 Probe/any scope 


L 

LASER 


7250, R7103/DCS01, 7104/DCS01, 7912HB, 

RTD 710A, 11300A Series. 7934, 2467B/DCS01, 
5441, DCS01 


D 

Data Logging 


11300A Series, DCS01, 2402 




LIDAR 


7250, RTD 710A, 11300A Series, DCS01 


Destructive Testing 


7633, 11300A Series. 7934 


Lightning Research 


R7103/DCS01, 7104/DCS01, RTD 710A, 7633. 
11300A Series, 7623A, 7934, 2467B/DCS01, 
2440PIR 


Digital Design and 
Troubleshooting 


7104/DCS01. 11400 Series, 11300A Series, 
7904, 7633, 2440 Series, 2400B Series, 7934, 
11201, 7020/7603, 2230, 2336, 2247A, 2246A, 
2245A, 2221, 2220, 2225, any scope with 
P6408 Probe 




Liquid Crystal Light 


5113, 5111A Opt 03, 336A, DCS01 




Low-Repetion Rate 


R7103/DCS01, 7104/DCS01, 11300A Series, 


Disk Drive Repair 


11300A Series. 2230, 2236, 2246A 


Observation 


7934, 5113 


E 

Education 


DCS01. 2230, SC500 Series7TM502. 2235, 
2246A, 2210, 2225, 2201, 2205 


M 

Manufacturing Test 
& Process Control 


11400 Series, RTD 710A, 11300A Series, 2400B 
Series, 2247A, 2246A, 2245A, 2205, 2432A, 
2430A, 2240FIR, DCS01, T201, T202 


Electro-Magnetic 

Pulse 


7250, R7103/DCS01. 7104/DCS01. 7912HB, 
7934, RTD 710A, 11300A Series. 7633, 7623A, 
5441. 2440 




Materials Research 


7250, R7103/DCS01. 7104/DCS01. 7912HB, 
RTD 710A. SC500 Series7TM503A 


Electromechanical 
Design and Test 


7854, 11400 Series. 5113, 5111A Opt 03. 5111A, 
336A, 2230, 5110, SC500 Series/ 


Measurement Against 
a Standard 


11400 Series, 11300A Series 


TM503A, 305, 214, 221, 2210, 212, 2201 


Mechanical 


11400 Series, 7854, 5113, 5111A Opt 03, 5111A, 


Electrostatic 


R7103/DCS01, 7104/DCS01, 7912HB, 7934, 
RTD 710A, 11300A Series. 7633. 7623A, 
2467B/DCS01, 5441, 2440 


Measurements 


336A, DCS01, SC500 Series/TM503A 


Discharge (ESD) 


Medical Equipment 
Servicing 


2230, SC500 Series/TM503A, 2221, 2220, 305 



Please refer to Alphanumeric Index on pages 2 to 5 for location of each product. 
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TCL/ APPLICATION/SCOPE 
I lZr\ REFERENCE 



Applications 


Recommended Products 


Applications 


Recommended Products 


Medical Signals. E.G., 
QRS Complexes 


7854, 11400 Series. 11300A Series, 5113, 5111A 
Opt 03, 336A, SC500 Series7TM503A 


Remote Monitoring/ 
Services 


DCS01, 2430A, 2402 


Memory Core lO 


7000 Series 


RF Modulation 


7D20/7603, 2430A, DCS01 


Measurements 




Robotics 


7854, 5113, 2430A, 5111A Opt 03. 336A. 
DCS01 


Microprocessor 


7000 Series/7A42. 11400 Series, 11300A Series. 


System Design 
and Debug 


7D20/7603. 2432A. 5113. 5111A Opt 03. 336A, 
2220 Series 


Rugged Field Service 


2465B, 2445B, 2400 Series, SC500 
Series/TM515, 2337, 2336YA, 2336, 2335 


Military 


2336YA, 2440, 2246 Opt 1Y. 2235 Opt 01 


S 




Module ATE 


2402 


Semiconductor Test 


7000 Series/7S12/7S11, 7000 Series/7CT1N, 


Multi-Channel 
Differential TDR 


11800 Series 




7854, RTD 710A, 11400 Series, 2467B/DCS01. 
2465B, 2440 


Multi-Channel Time 
Domain Reflec- 


11800 Series 


Shock Testing 


11400 Series. 7D20/7603, 2432A, 5113, 5111A 
Opt 03, 336A, 2220 Series 


tometry (TDR) 




Signal Averaging 


7854, 2440, 2432A, 2430A, 2230 


Multi-Channel Time 
Domain 


11800 Series 


Smart-Scope 

Applications 


11800 Series. 11400 Series, 11300A Series, 
2402 


Transmission (TUT) 




Spectrum Analysis 


7000 Series/7L5. 7L12, 7L14 


N 

Non-Destructive 
Testing & 
Ultrasound 


7912HB, R7103/DCS01, 7104/DCS01, 7854, 
11400 Series, 11302A/DCS01, f=?TD 710A, 
2467B/DCS01, 7633, 7D20/7603, 2440, 2432A, 
5441, 5113, 5111A Opt 03. 336A, SC500 
Series/TM503A, 2430A, 2200 Series, DCS01. 


T 

Telecommunications 


11800 Series, 11400 Series. 11300 Series, 
2430A, 2230, 2221, 2440. 2200 


Television 

Measurements 


7000 Series, RTD 710A, 11300A Series, 2400 
Opt 05 Series. 2200 Series 




Television and 
VCR Service 


2445A Opt 05, 2246A, 2205, 2201 


0 

Optical 

Communications 


R7103/DCS01, 7104/DCS01, 11400 Series, 
11300A Series, 2467B/DCS01, 2815 


Temperature 

Measurement 


2400 Opt 01 Series. 2236 DM502A/TM503 with 
any scxipe DM501A/TM503 with any scope 


Optical Component 
Development 


R7103/DCS01, 7104/DCS01. 11300A Series, 
2467B/DCS01, 2815 


Tempest/Intelligence 

Testing 


RTD 710A, 7633, 7623A, 5441. 2440 


Optical to Electrical 
Converters 


7000 Series/7F10. 7000 Series/S-42, 11300A 
Series/P6702/P6701 . OT503/OR/503/TM503A/ 
any scope, 1103/P6702/P6701/any scope 




Time Domain Reflec- 
tometry (TDR) 


11800 Series, 7000 Series/7S12 


P 

Partial Physics 
Research 


7250, R7103/DCS01, 7104/DCS01, 7912HB, 
11300A Series, RTD 710A, RTD720, DCS01 


Time Domain Reflec- 
tometry (Differential) 


11800 Series 


Time Domain Trans- 


11800 Series. 7000 Series/7S12 


Plant Maintenance 


T201, T202 


mission (TDT) 




Power Supply Design 
and Testing 


7104/DCS01. 7854, 11400 Series, RTD 710A. 
7633, 11300A Series. 7623A, 7934, 11201. 
7D20/7603, 5441, 2432A. 2430A. 5113, 2465B, 


T-Carrier Verification 


11300A Series. 2432A 


U 

UHF Measurement 


11800 Series, 7000 Series/7S11, 11300A Series 




5111A Opt 03. 336A, 2230, 2221, 2445B, 2220, 
2245A, 2201, AM503 Opt 01/any scope. 1 MQ 
scope/P6046 FET Probe, any dual channel 


V 

Vibration Analysis 


7854, 5113, 5111A Opt 03, 5111A, 336A, SC500 
Series/TM503A 




scope/A6902B 


Video Research, 
Design 


RTD 710A,7623, 11300A Series. 7623A, 2467B 
Opt 05. 7934, 5441, DCS01, 2440 


Power Transmission 


RTD 710A, 2430A 


Fault Detection 
Design 




Video Signals 


11300A Series, 2467B Opt 05, 2432A, 5113, 
5111A Opt 03, 336A, 2445B Opt 05, 2220 
Series 


Power-Line Monitoring 


11400 Series, 7D20/7603, 2432A, 5113, 5111A 






Opt 03, 336A, 2220 Series 


VITS Analysis 


2400 Series Opt 05, 2245A, 2246A 


Pressure Switches/ 
Activators 


11400 Series. 11300A Series. 7D20/7603. 
2432A. 5113. 5111A Opt 03. 336A. 2220 Series 


W 

Waveform Analysis, 
Characterization 


7250, 7104/DCS01. 7912HB. 11800 Series. 
11400 Series, RTD 710. 11300A Series. 7854. 


Process Control 


DCS01, 214, 221, 212, 2201 


Production Line 
Automatic Testing 


11400 Series, 11300A Series. 2467B, 2465B, 
2445B.2430A 




2440, 2432A, 2430A, 336A, DCS01, 2230, 
2221, 2220. 2240, 2402 


Pulse Echo 


7000 Series/7D15. RTD 710A. 11300A Series, 


Word Recognition 


11300A Series. 2400 Series. 2200 Series/P6408 


Measurements 


2440 


X 




R 

Radar 


7250, R7103/DCS01, 7104/DCS01, 7912HB, 


X-Ray Equipment 
Maintenance 


336A, 2230 




RTD 710A, 11300A Series 


X-Y Power Dissipation 


7000/7D15, 11400 Series, RTD 710, 11300A 


RADAR Signature 


R7103/DCS01, 7104/DCS01, 11300A Series, 


Measurements 


Series, 11201 



Analysis 


2467B/DCS01 


Relay Testing 


11400 Series. 7D20/7603, 2432A, 5113, 5111A 
Opt 03. 336A, 2220 Series 



Please refer to pages 521 and 522 for recommended or standard oscilloscope/probe combinations. 
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ANALOG SCOPES 



TEK 



ANALOG OSCILLOSCOPES 



CONTENTS 



Portable 


. .. 153 


Travel Kits 


314 


Carts/Instrument Pedestai 


. 549 


Laboratory 


. .. 192 


Power Suppiies 


315 


Customer Information 


. 558 


Oscilloscope Plug-ins 


. . . 277 


Cameras/Video Copier/ 




Service/Support 


559 


Oscilloscope Accessories 




Piotter 


501 


Training 


564 


Portable-Rackmount Kits . . 


. . . 313 


Probes 


... 518 


Test and Measurement Software 


. 458 



PORTABLE NONSTORAGE OSCILLOSCOPE SELECTION GUIDE 



Product 


Bandwidth 


Minimum 
Deflection Factor 


Dual Channel 


Maximum 
Sweep Rate 


Delayed 

Sweep 


Price 


2467B-1 


400 MHz 


2 mV/div at BW 


4 Channels 


500 ps/div 


X 


$11,900 


2465B*^ 


400 MHz 


2 mV/div at BW 


4 Channels 


500 ps/div 


X 


$5,850 


2465B 












$7,700 


2465B DM*^ 












$9,000 


2465B DV*^ 












$9,900 


2455B*^ 


250 MHz 


2 mV/div at BW 


4 Channels 


1 ns/div 


X 


$5,350 


2445B’^ 


150 MHz 


2 mV/div at BW 


4 Channels 


1 ns/div 


X 


$3,695 


2337 


100 MHz 


5 mV/div at BW 


X 


5 ns/div 


X 


$4,700 


2336 


100 MHz 


5 mV/div at BW 


X 


5 ns/div 


X 


$4,270 


2336YA 


100 MHz 


5 mV/div at BW 


X 


5 ns/div 


X 


$4,490 


2335 


100 MHz 


5 mV/div at BW 


X 


5 ns/div 


X 


$3,940 


2235 


100 MHz 


5 mV/div at BW; 2 mV/div 


X 


5 ns/div 


X 


$1,595 


2235 Opt 01 


100 MHz 


5 mV/div at BW; 2 mV/div 


X 


5 ns/div 


X 


$2,395 


2236 


100 MHz 


5 mV/div at BW 2 mV/div 


X 


5 ns/div 


X 


$2,9Q5 


2205 


20 MHz 


5 mV/div at BW 


X 


10 ns/div 




$695 


2225 


50 MHz 


500 /xV/div at 5 MHz; 


X 


5 ns/div 


X 


$1,095 






5 mV/div at BW 










2245A 


100 MHz 


2 mV/div 


4 Channels 


2 ns/div 


X 


$1,895 


2246A 


100 MHz 


2 mV/div 


4 Channels 


2 ns/div 


X 


$2,395 


2247A 


100 MHz 


2 mV/div 


4 channels 


2 ns/div 


X 


$2,795 


305 


5 MHz 


5 mV/div 


X 


100 ns/div 




$3,150 


221 


5 MHz 


5 mV/div 


X 


100 ns/div 




$2,715 


213 


1 MHz 


20 mV/div at BW 




400 ns/div 




$3,400 






5 mV/div 










212 


500 kHz 


10 mV/div at BW; 1 mV/div 


X 


1 MS/div 




$2,095 


MODULAR OSCILLOSCOPES 


sc 504*2 


80 MHz 


5 mV/div at BW 


X 


5 ns/div 




$3,960 


SC 502*2 


15 MHz 


5 mV/div at BW; 1 mV/div 


X 


20 ns/div 




$2,840 



** Programmable via included or optional GPIB; useful in automated test applications, 

*2 The SC 502 and SC 504 are oscilloscopes that plug into a TM 500 or TM 5000 Mainframe for operation. See Modular Instruments section. 



LABORATORY NONSTORAGE OSCILLOSCOPE SELECTION GUIDE 



Product 


Bandwidth*^ 


Minimum 
Deflection Factor 


Number 
of Channels 


Maximum Sweep Rate 


Price** 


7104/R7103 


1 GHz 


10 mV/div at BW 


Up to 4 


200 ps/div 


$26.695/$27,275 


7904A/R7903 


500 MHz 


10 mV/div at BW; 
10 /xV/div;1 mA/div 


Up to 4 


500 ps/div 


$11.530/$10,980 


11302A*^ 


500 MHz 

750 MHz (Counter/Timer) 


10 mV/div at BW 
1 mV/div at 250 MHz 


Up to 8 


500 ps/div 


$12,950 


11301A*i 


400 MHz 

750 MHz (Counter/Timer) 


10 mV/div at BW 
1 mV/div at 250 MHz 


Up to 8 


500 ps/div 


$8,550 


R7844 


400 MHz 


20 mV/div at BW 
10 /iV/div; 1 mA/div 


Up to 4 
Dual-Beam 


1 ns/div 


$18,335 


7603/R7603 


100 MHz 


5 mV/div at BW 
10 /iV/div; 1 mA/div 


Up to 4 


5 ns/div 


$3.995/$4,910 


5440/R5440 


50 MHz 


5 mV/div at BW 
10 /iV/div;0.5 mA/div 


Up to 8 


5 ns/div 


$4,220/$4,300 


5110/R5110 


2 MHz 


1 mV/div at BW 
10 /xV/div; 0.5 mA/div 


Up to 8 


100 ns/div 


$2,305/$2.405 



• ^ Programmable via GPIB or RS-232C; useful in automated test applications. 

Bandwidths are real time. Sampling plug-ins that extend bandwidths to 14 GHz are available for most 7000 Series mairframes. 
Price does not include plug-ins. 
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TEK 



POFOABLE ANALOG OSCILLOSCOPES 



CONTENTS 



Portable Scopes 

Selection Guide 154 

Portable Scopes 

Application Notes 155 

Portable Scopes 

Accessories Chart 155 



Portable Nonstorage Oscilloscopes 
2465B 400 MHz, Four Channel . . 156 
2445B 150 MHz, Four Channel ... 156 



2465B DV Special Edition 

400 MHz 156 

2465B DM Special Edition 

400 MHz 156 

2465B CT Special Edition 

400 MHz 156 

2455B 250 MHz, Four Channel . . 156 
2467B 400 MHz, Four-Channel High 
Visual Writing Speed 159 

2335 100 MHz, Duai Trace 172 

2336 100 MHz, Duai Trace 

with ATime 172 

2336YA 100 MHz, Duai Trace 
with ATime, Eiapsed 
Time Meter 172 

2337 100 MHz, Duai Trace with 

ATime & DMM 172 

2236 100 MHz, Duai-Trace, Duai 
Time Base, with Counter, 

Timer, Muitimeter 175 



2235 100 MHz, Duai-Trace, 

Dual Time Base 175 

2245A 100 MHz, Four-Channel, 

CRT Readout 180 

2246A 100 MHz, V meter, Cursor, 

CRT Readout, ATime, 

Four-Channel 180 

2247A 100 MHz, Four-Channel, 

with Counter/Timer 180 

2225 50 MHz Dual-Thice, 

Alt Mag 185 

2205 20 MHz Oscilloscope 185 

Tektronix Classroom Series 137 

Educational Materials 137 

305 Battery Powered 

5 MHz/DMM 188 

221 5 MHz 189 

212 500 kHz Dual Trace 

Portable Power Accessories 

1105 Power Suppiy 315 

1106 Battery Pack 315 

1107 DC Inverter 316 

A6901 Ground Isolation Monitor . 542 
A6902B Voltage Isolator 543 



Tektronix offers the widest seiection of 
portable scopes so you’ll be able to 
choose the scope that best suits your 
needs. 

Twenty-eight portable scopes with many 
optional features are available with band- 
widths from 500 kHz to 400 MHz. 

All Portable Oscilloscopes listed in this 
section are available through the Nation- 
al Marketing Center by calling toll free 
1-800-426-2200 ext. 99. Besides giving 
you direct order entry, NMC Sales 
Engineers offer immediate technical 
assistance with product specifications, 
capabilities, and applications. They can 
send you literature, discuss available ac- 
cessories, tell you about payment terms 
and options, or help you contact your 
local sales and service office. 



I 
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TCIZ PORTABLE 
I Lir\ OSCILLOSCOPES 



REFERENCE 



PORTABLE ANALOG OSCILLOSCOPE SELECTION GUIDE 



Product 


Band- 

width 

(MHz) 


Sensi- 

tivity 

(niV/div) 


Number 

of 

Channels 


Deiayed 

Sweep 


Fastest 

Sweep 

(ns/div) 


Features 


Size 

mm (in.) 
HxWxD 


Weight 
kg (lb) 


Power 

Requiremente 


Prices 

Begin 

at 


2467B 


400 


2 


4 




500 ps 


4 div/ns visual writing sp>eed. CRT readout. AVolts. 
ATime cursors. Auto Measurements 


190x330x467 

(7.5x13x18.4) 


10.9 

(24) 


Line (90-132/180-250 V ac. 
48-440 Hz) 


$11,900 


2465B*’ 
2465B CT*» 
2465B DM*> 
2465B DV*« 


400 


2 


4 




500 ps 


CRT Readout. AVolts. 

ATime Cursors. Auto Measurements 


190x338x434 

(7.5x13.3x17.1) 


10.2 

(22.4) 


Line (90-132/180-250 V ac. 
48-440 Hz) 


$5,850 

$7,700 

$9,000 

$9,900 


2455B*’ 


250 


2 


4 




1 


CRT Readout. AVolts. 

ATime Cursors. Auto Measurements 


190x338x434 

(7.5x13.3x17.1) 


10.2 

(22.4) 


Line (90-132/180-250 V ac. 
48-440 Hz) 


$5,350 


2445B*’ 


150 


2 


4 




1 


CRT Readout. AVolts, 

ATime Cursors, Auto Measurements 


190x338x434 

(7.5x13.3x17.1) 


10.2 

(22.4) 


Line (90-132/180-250 V ac. 
48-440 Hz) 


$3,695 


2335 


100 


5 


2 




5 


Rugged, compact, lightweight 


140x270x430 

(5x11x17) 


7.7 

(17) 


Line (100-132/200-250 V ac. 
48-440 Hz) 


$3,940 


2336 


100 


5 


2 




5 


B Trigger. ATime 


(140x270 x430) 
(5x11x17) 


7.7 

(17) 


Line (100-132/200-250 V ac. 
48-440 Hz) 


$4,270 


2336YA 


100 


5 


2 




5 


B Trigger. ATime, elapsed time indicator, extra 
probes and manual 


(140x270x430) 

(5x11x17) 


7.7 

(16.5) 


Line (100-132/200-250 V ac. 
48-440 Hz) 


$4,490 


2337 


100 


5 


2 




5 


B Trigger. ATime. DMM 


140x270 x430 
(5x11x17) 


7.7 

(17) 


Line (100-132/100-250 V ac. 
48-440 Hz) 


$4,700 


2245A 


100 


2 


4 




2 


Front panel auto setup CRT Readout of scale factor 
and delay time. 


5 176x360x445 
(7x14.2x17.5) 


7.5 

(16.5) 


Line (90-250 V ac. 48-440 Hz) 


$1,895 


2246A 


100 


2 


4 




2 


20 store/recall front panel setups. Front panel Auto 
setup. TimeA/bIts cursors and Atime function. 
Voltmeter functions with smart cursors. 


176 x360 x445 
(7x14.2x17.5) 


7.5 

(16.5) 


Line (90-250 V ac. 48-440 Hz) 


$2,395 


2247A 


100 


2 


4 




2 


TimeA/olts cursors and Atime function. Voltmeter 
functions with smart cursors. Frequency counter; 
time measurements with smart cursors. 20 
store/recall front panel setups. Front panel Auto 
setup. 


176x360x445 

(7x14.2x17.5) 


7.5 

(16.5) 


Line (90-250 V ac. 48-440 Hz) 


$2,795 


2246 Opt 01Y 
Mod A 


100 


2 


4 




2 


2246 meets MIL SPEC 28800C 
Type III, Class 3. 


176x 360x445 
(7x14.2x17.5) 


7.5 

(16.5) 


Line (90-250 V ac. 48-440 Hz) 


*5 


2235 


100-3 


2 


2 




5 


Dual Time Base. Single Sweep 
Trigger View. BW Limit 


137x360x440 

(5.4x14.2x17.3) 


6.1 

(13.5) 


Line (90-250 V ac. 48-440 Hz) 


$1,595 


2235 Opt 01 


100*3 


2 


2 




5 


Dual Time Base. Single Sweep Trigger View, BW 
Limit. Scale Illumination. HF/LF Rej Meets MIL 
SPEC 28800C Type III. Class 3 


137x360x440 

(5.4x14.2x17.3) 


6.1 

(13.5) 


Line (90-250 V ac. 48-440 Hz) 


$2,395 


2236 


100*3 


2 


2 




5 


Dual time base with 100 MHz counter, timer, and 
full-function voltmeter. P-P auto 


137x360x440 

(5.4x14.2x17.3) 


7.4 

(163) 


Line (90-250 V ac. 48-440 Hz) 


$2,995 


2225 


50 


0,5 
5 @ 
50 MHz 


2 




5 


Alternate magnification, p-p auto X10 vert mag. 
HF/LF rej single sweep. TV trigger 


138 x380 x438 
(5.4x15.0x17.2) 


6.6 

(14.6) 


Line (95-128/185-250 V ac 
48-440 Hz) 


$1 .095 


2205 


20 


5 


2 




10 


P-P Auto. X10 vert mag. horiz-mag. TV trigger 


138x380 x438 
(5.4x15.0x17.2) 


6.6 

(14.6) 


Line (95-128/185-250 V ac 
48-440 Hz) 


$695 


305 


5 


5 


2 




100 


Autoranging DMM battery power 


110x240x370 

(4.4x9x15) 


4.8 

(10.6) 


Built-in battery. 

line (90-132/180-264 V ac. 

48-440 Hz), or external dc 


$3,150 


221 


5 


5 






100 


5 MHz hand-held 


80x130x230 

(3x5x9) 


1.6 

(3.5) 


Built-in battery. 

line (90-250 V ac. 48-62 Hz) 


$2,715 


213 


1 


20 






400 


DMM/scope at <4 lb (17 kg) 


70x130x230 

(3x5x9) 


1.7 

(3.7) 


Built-in battery. 

line (90-1 36A 80-250 V ac. 

48-62 Hz), or external dc 


$3,400 


212 


05 

(500 kHz) 


10 


2 




1000 
(1 /iS/div) 


Integral 1 MQ probe 


80x130x240 

(3x5x10) 


1.6 

(3.5) 


Built-in battery, line 
(104-126 V ac. 58-62 Hz) 


$2,095 



The 2U67B, 2¥t5B, 2455B and 2465B offer as options: 4‘/k digit DMM, 150 MHz Counter/Timer/Trigger, 17-Bit Word Recognizer, TV Trigger and GPIB Interface. 
Special Edition 2465B. 

•3 The 2235 and 2236 are specified 100 MHz for sensitivities from 5 mV to 5 V/div and 90 MHz in 2 mV. 

See specifications in Digitizer section. 

** Contact your local .sales off ice for information. 
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To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 




TCIZ PORTABLE 
I Lr\ OSCILLOSCOPES 



REFERENCE 



POFTTABLE ANALOG SCOPE PRODUCT LITERATURE AND APPLICATION NOTES 

Tektronix product literature is readily available from your local Tektronix Sales Office. 

Fbr data sheets and product brochures, just ask for literature on the specific instrument. Additional related publications also available are listed below 



Title 


Description 


Order 


2000 Series Warranty 
Brochure 


Describes Tek’s 3-year warranty on 2000 
Series scopes and 5-year )^rranty-Plus Service 


81W-5258 


Using the 2336 


Pocket Reference Guide 


46W-5732 


2245/65. 2445/65 TDR 


Application Note 


38W-5221-1 


Quick and Easy Phase 
Measurement 


Application Note 


38W-5223-1 


Chip CRT and Assembly 


Article Reprint 


38W-5312 


400 Series Portable 
CRT Storage Scopes 


Describes the 466. 464. and 434 portable 
storage scopes 


40W-3793-2 


336 Brochure 


Describes 336 


53W-5426-1 


XYZs of Using a Scope 


A primer that features the 2225 Series 


46W-6428 


XYZs Instructor's Aid 


Supplement to Primer 


46W-6466 


XYZs Workbook 


Supplement to Primer 


46W-6465 


Using Delayed Sweep 
In Measuring Digital 
Word Trains 


Application Note (2246) 


41 AX-3349 


VITS Analysis for TV 
Servicing 


Application Note 


41/0<-4047-1 

46W-5207 


Basic Video System 
Measurements 


Describes TV measurements using 2445B/65B 
Option 05 scopes 


38W-5511 


Pulse Parameters 


Application Note (2236) 


46W5205-1 


Frequency Measurements 


Application Note (2236) 


46W-5206-1 


Pulse Ringing and Overshoot 


Application Note (2236) 


46W-5209 


Swept Frequency Filter 
and Amplifier 


Application Note (2236) 


46W-5210 



Title 


Description 


Order 


Power Supply Testing 


Application Note (2236) 


46W-5211 


General Troubleshooting 


Application Note (2236) 


46W-5212 


TDR Measurements with 


Application Note (2236) 


46W-5215 


a scope 




46-W-5216 


Pulse Rise Time 


Application Note (2236) 


46W-5217-1 


Integrating a Scope 


Article Reprint 


46W-5337 


Portable Storage 


Selection Guide 


41W-5546 


Yaur Direct Line to the 


Find out about the Tektronix National 




World's Best Instruments and 


Marketing 


60A-4873-1 


Technical Expertise 


Center and Tek's Service Offices 




2245/2246 VITS Analysis 


Application Note 


46W-6311 


for TV Servicir>g 






2225: Setup and Analysis 


lechnique Brief 


46W-6425 


Rise Time 


Technique Brief 


46W-6427 


Dual Trace & 






X-Y Phase 


Technique Brief 


46W-6424 


Amplitude 


Technique Brief 


46W-6426 


Period and Frequency 


Technique Brief 


46W-6423 


2225 Primer 


Concepts 


46W-6428 


2225 Instructor s Aid 


Supplement to Primer 


46W-6466 


2225 Workbook 


Supplement to Primer 


46W-6465 


2225 Poster 


Supplement to Primer 


46W-6430 


221 5A Primer 


Concepts 


46AX-4758-2 


221 5A Poster 


Supplement to Primer 


46TT-528 


ABCs of Probes 


Primer on signal acquisition probes, 
applications, specs and selections 


60W-6053 



PORTABLE SCOPE/ACCESSORIES COMPATIBILITY GUIDE 





PROBES** 


CAMERAS 


CARTS 


MISCELLANEOUS ACCESSORIES 




Passive 


Active 


Current 


Single Shot or 
Low Rep Rate 


Stored/Stable 
or Repetitive 


Low Cost 






2445B 
2455B 
2465B 
2465B DV 
2465B CT 
2465B DM 
2467B 


P6015. 

P6133-® 

(2445B. 2430A) 
P6136*« 

(24558) 

P6137 


P6202A 

P6230 


A6302/AM 503 
A6303/AM 503 


016-0269-03 

adapter*’ 


016-0269-03 

adapter*’ 


adapter*’ 

C-4 122-0894-01 




Folding Polarized Viewing Hood 016-0180-00. Collapsible 
Viewing Hood (Binocular) 016-0566-00: 1105 Power 
Supply; 1106 Battery Pack; 1107 Dc Inverter Power Sup- 
ply; Protective Cover 016-0720-00. 


2335 

2336 
2336YA 

2337 


P6130 P6009 
P6063B P6015 

P6108A 

P6101A (2236YA) 


P6202A 

P6201 

P6230 


P6022 

A6302/AM 503 
A6303/AM 503 
P6021 


NA 


NA 


C-5C Opt 04 016-0359-01 
adapter*’ (with flash) 

C7 Opt 2 016-0359-01 
adapter*’ 


K212 


2335 Rack Adapter Kit 016-0468-00 


2245A 

2246A 

2247A 

2235 

2236 
2225 
2205 


P6101A P6009 
P6130 P6015 
P6121 (2236) 
P6109 (2236. 
2245A. 2246A. 
2247A) 

P6103 (2225/2210) 


P6201 

P6202A 


P6021 P6022 
A6302/AM 503 


C-31B Opt 01 
016-0269-03 
adapter*^ 


C-31B Opt 01 
016-0269-03 
adapter** 


C-5C Opt 04 016-0359-01 
adapter* ’*3 (with flash) 
C-4 Option 02** 

C-7 Opt 02**. Opt 03** 
C-5C Opt 02** 


K212 


Clear CRT Light Filter 337-2775-01. CRT TV Graticule 
Custom Mod; Accessories Pouch 016-0677-02; Front 
Cover 200-2520-00; RM Kit: 016-0466-00 for 2235. 
016-0819-00 for 2225; 016-0833-00 for 2235 Opt 01; 
016-0015-00 for 2236. RM Kit: F2240R for 2245/2246. 
P6602 Temperature Probe 


314, 305 
336 


P6101A 

P6149A 
P6148A (336) 




P6021. P6022 
A6302/AM 503 
A6303/AM 503 


C-31B Opt 01 
016-0327-01 
adapter *2 


C-30B Opt 01 
016-0327-01 
adapter *2 




NA 


Viewing Hood 016-0297-00; Mesh Filter 378-0063-00, 
1105 Battery Power Supply. Ram Cover (314, 335) 
016-0612-00. 



•' Mounting adapter comes with camera/option listed, others are optional. ** Camera listitigs recommended for 2235 Opt. 01, 2245, and 2246. 

•• Mounting adapter must be ordered in addition to the cameraAyption listed. Highlighted probes are pr^erred for typical general purpose use and/or are 

•* 2235 Opt 01 Order C-5C Opt 02 or C7 Opt 03. shipped as included accessory to the instrument. 

•• and P6136 meet bandwidth requirements cf specified scopes, but lack Auto 

Setup from probe. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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2400B Series Portable 
Analog Oscilloscopes 




2400B Series 150 to 400 MHz fhur-Channel Oscilloscopes 



NEW NEW NEW 



2467B/2465B/2445B 



TYPICAL APPLICATIONS 

• Design Test and Measurements 

• Production Line Testing 

• Communications Equipment Design 
and Service 

• Field Servicing 

BENEFITS 

• Better Repeatability From Built-in 
Automation 

• Faster Results From Automated 
Measurements 

• Less Drudgery From Push-button 
Selections 

• Better Accuracy From Reduced 
Operator Error 



FEATURES 

• 400 MHz Bandwidth (2467B, 2465B) 

• 875 ps Rise Time (2467B, 2465B) 

• Push-button Measurements 

• Four Independent Channels 
500 ps/div Time Base (2467B, 

2465B) 

• Auto Setup 

• Save and Recall Setups 

• Set-Up Sequencing 

• Volts and Time Cursors 

• Cursors After Delay 

• 500 MHz Trigger Bandwidth (2467B, 
2465B) 

• Selectable Input Impedance (1 MO, 
50 U) 

• 20 ps Time-interval Resolution 

• 400 MHz at 5 mV/div 

• 350 MHz at 2 mV/div 

• Lightweight and Rugged 



Now your top choice in portable analog 
scopes is more automatic than ever. 

The Tfek 2400B Series combines new con- 
venience and leading-edge performance, 
now up to 400 MHz. Six scopes bring un- 
precedented efficiency to your design lab, 
production line or field service site. 

Measure signals on screen in less time— 
automatically. 

You can measure rise time, fall time, fre- 
quency, width, voltage and time interval 
A to B on A sweep at the push of a but- 
ton. In addition, setup and measurement 
functions can be initiated by pressing an 
ID button on the head of Tbk’s new P6137 
passive voltage probe. 

The 2400B Series features Auto Setup— 
a tremendous time-saver. Just attach up 
to four probes to signal points, press 
AUTO SETUP, and within seconds you 
have a stable, automatically triggered 
display of your probed waveforms. It 
couldn’t be simpler. 

Auto Setup includes Tbk’s proprietary 
Pulse Mode for viewing narrow pulses in 
detail. Your scope calculates the duty fac- 
tor and properly displays either the low- 
duty-cycle pulse or several cycles of sym- 
metrical waveforms. The scope will 
display, position and scale up to four 
waveforms. 
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To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
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Instant access to complex setups means 
even faster measurements. 

Fbr closer examination of your signals and 
for specialized setups— such as delayed 
sweep displays or displays using the ex- 
tended measurement options— front- 
panel control manipulations are still 
necessary. But now you need to create 
complex setups only once. 

Non-volatile memory for 30 setups stores 
all front-panel information, including 
trace and readout intensity, cursor loca- 
tions and control settings for the 
measurement options. Each setup can be 
labeled with a descriptive name for 
natural association and ease of recall. 

This is a fast, easy alternative to the pro- 
cess of re-creating a front-panel setup 
every time you want to change measure- 
ments. Your attention can be focused on 



problem-solving, not control acyustments. 

Fbr example, by simply recalling previous- 
ly saved setups, design engineers can 
display and make measurements on wide- 
ly varying waveforms for purposes such 
as verifying products, demonstrating pro- 
totype behavior, generating documenta- 
tion and characterizing devices, all 
without having to repeat time-consum- 
ing, manual front-panel setups. 

F^eld service personnel can preset fre- 
quently used test setups and operate 
more effectively in much less time. 

Automate measurement sequences 
without an external controller. 

You can also set up, store and sequence 
your systematic verification procedures 
for engineering prototypes, final produc- 
tion test or field service without a 
computer— and without writing a single 



line of code. Step through up to 30 stored 
setups. Just press the STEP button once 
for each sequence step. Or plug a foot 
switch into the rear-panel jack for 
“hands-free” operation. 

As a further aid, seven-character 
alphanumeric labels can be stored with 
each setup. These can be test titles or 
even operator prompts for test point 
connections. Guard your saved setups and 
sequences with write protection. 

Built-in sequencing is standard 
throughout the 2400B Series. You can im- 
plement semi-automated procedures with 
a single, standalone portable osciUoscope. 
This also offers an excellent, price- 
competitive entry into automated testing. 
You can move from the 2445B through 
the 2467B and its options with complete 
upward mobility. 




5U 5 5 50Cn» 



Fbur waveforms were triggered, scaled and 
positioned by simply pressing AUTO. No other 
adjustments were necessary. 



PUSH ANY OF 1-8 TO RECALL SETUP 
PUSH RECALL FOR HELP. 



Pressing RECALL and a test number resets the 
2tf45B/2465B controls to a previously stored 
setup The first eight names appear on the CRT 
wh^ you press RECALL. 



PUSH STEP TO REPLACE SETUP 
PUSH SAUE FOR HELP. 



Sequences are arranged and modified with the 
front-panel controls IrfomuUion about the se- 
quence steps and directions for the operator 
are written on the scope display for easy 
reference. 



PRODUCT CONFIGURATION GUIDE 



Features 


Standard Models 


Special Edition Models 


2467B 


2465B 


2455B 


2445B 


2465B CT 


2465B DM 


2465B DV 


Bandwidth 


400 MHz 


400 MHz 


250 MHz 


150 MHz 


400 MHz 


400 MHz 


400 MHz 


GPIB 


Option 10 


Option 10 


Option 10 


Option 10 


Included 


Included 


Included 


Counter/Timer/Trigger. Word Recognizer 


Option 09 


Option 09 


Option 09 


Option 09 


Included 


Included 


Included 


DMM 


NA 


Option 01 


Option 01 


Option 01 


NA 


Included 


Included 


Video Measurement System 


Option 05 


Option 05 


Option 05 


Option 05 


NA 


NA 


Induced 


Counter/Timer/Trigger, No Word Recognizer 


Option 06 


Option 06 


Option 06 


Option 06 


— 


— 


— 


Two Additional Probes 


Included 


Option 22 


Option 22 


Option 22 


Included 


Included 


Included 


Rackmount 


Option 1R 


Option 1R 


Option 1R 


Option 1R 


Option 1R 


Probe Power 


Option 11 


Option 11 


Option 11 


— 


— 


— 


— 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Tfek state-of-the-art technology makes 
possible the 2465B’s 400 MHz bandwidth 
along with new pushbutton measure- 
ments, the first in an analog instrument. 
In addition, new pushbutton probes take 
the full bandwidth to the probe tip— 
where you really need it. 

Get rise, fall, frequency, width, voltage 
and time measurements at the push of 
a button. 

New 2400B Series pushbutton smarts of- 
fer capability previously available only 
with a digital storage oscilloscope or high- 
performance counter. No need even to 
press AUTO. Your scope sets itself 
automatically and scales a signal for 
display— at the push of a button. 



Ml 0.45 V 




i:H 1:»K-PIC t874 


V flWC 0.4;'7 V 










I>0S-®K 1.411 0 


NEC-PK -0.461 U 


lU 


20Cnf 



1. Volts Simply select VOLTS to access 
amplitude information such as Positive 
and Negative Peak, Average and Peak to 
Peak. With Tbktronix-coded probes, scal- 
ing is automatic. 



lU 0.38 0 




CHl:;tl$E TINE 11.21 


ns 






/ 

f 


i 

1 


!500m0 


lOrs 



Mi 0.16 0 

i:H 1:*RE8U£NCY 2364 HHi 
N— V- 




»ER10H 423.1 ns 
?00m0 lOCns 



3. Frequency When you need a measure- 
ment “snapshot,” both frequency and 
period are available at the touch of a but- 
ton. For high accuracy measurements, in- 
clude the Counter/Timer/Trigger option 
for expanded functions and accuracies 
to 0.001%. 



Ml 

i:H1: 


0.45 

HIGH 


U 

410 ns 


lUTY-H 4(i.95t 












.CM 


591 ns 


lUT.Y-L 5S'.U 


lU 






20Cns 



4. Width Both width and duty cycle are 
measured with a single selection. 




Ml 


0jc:S V 


TINE 


INTERU8L 660 rs , 




_ -- 




/ 




i 

1 

1 




/ 

j 


FROM 


CM It 20,0 V. TO CM 11 80.(1 % 


lU 


lOr f 



5. Time A to B Channel-to-channel TIME 
is the most versatile of all the new 
pushbutton measurements. You have 
complete control of the triggering on 
channel-to-channel timing measure- 
ments. Start and stop events can be set 
in percent of peak-to-peak or in volts— 
on either rising or falling edges of CHI 
and CH2. Applications include measure- 
ing risetime from other than the standard 
10% and 90% points, such as 20% and 
80%. 

True four-channel capability includes two 
channels optimized for logic signals. You 
can also make three-channel X-Y com- 
parisons such as multiple transducer 
measurements. 



2. Risetime/Falltime Select RISETIME or 
FALLTIME and your scope presents an 
automatically triggered and scaled 
display of your probed waveform along 
with measurements results— either rise or 
fall using 10% and 90% points. 
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NEW 



GPIB 

IEEE-488 



I 2467B 

The 2467B Option 10 complies with 
IEEE Standard 488.1-1987 and with 
Tektronix Standard Codes and Formats. 



The visual writing speed of conventional 
analog scopes is inadequate to permit 
full-bandwidth, single-shot use. 



Visual writing speed combined with the 
high display update rate of the 2467B pro- 
vides the quick response and high visibili- 
ty necessary to see faults in today’s com- 
plex, high speed systems. 

Observe faults you couldn’t see before. 

The 2467B with microchannel-plate 
(MCP) CRT instantly reveals events other 
scopes fail to show. At 4 cm/ns, its visual 
urriting speed is approximately 100 times 
faster than that of any other portable in- 
strument. This makes it possible to see and 
identify circuit faults caused by erratic or 
infrequent events that may occur only once 
in a million normal cycles. Plus, these faults 
can be seen in normal room light, without 
a viewing hood. 

Tek’s exclusive microchannel-plate CRT. 

Tek’s unique MCP display amplifies the 
intensity of infrequent signals, yet limits 
the intensity of signals with high- 
repetition rates. This results in visual 
writing speed sufficient to display every- 
thing that happens in your circuit, 
whether it occurs once or repetitively. 

The 2467B displays glitches that remain 
hidden on scopes with conventional CRT^, 
and that digital storage scopes fail to cap- 
ture because of low trigger probability. 
Being able to see unexpected transients, 
even within highly repetitive events, 
makes the critical difference in many 
troubleshooting situations. 



• 4 ns/div Visual Writing Speed 

4 ns/dIv visual writing speed— the advan- 
tage is visible! 

Writing speed has traditionally been a 
measure of CRT performance. However, 
the performance of conventional CRT^ is 
usually specified as photographic writing 
speed and represents the point at which 
phosphor luminance is adequate to 
record a waveform using a camera and 
high-speed film— but still invisible to the 
eye. 

On the other hand, specifying visual 
writing speed identifies a scope as being 
able to emit enough light to be visible to 
the eye in normal room light without a 
viewing hood. 

The Tbk 2467B specifies CRT visual 
writing speed at 4 cm/ns. Most important, 
its single-shot and system bandwidths are 
the same, 400 MHz. For the first time with 
a portable instrument you can use all of 
its bandwidth in single-shot applications. 




The 2467B and Tek DCSOl Digitizing Camera System combine to give you 400 MHz single-shot 
capability along with up to 10 ps/point digitizing. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Digital design and test engineers, for ex- 
ample, now have an effective and afford- 
able tool for identifying system faults 
caused by troublesome design bugs such 
as asynchronous noise, crosstalk, bus con- 
tention, marginal timing, metastability or 
a one-in-a-million anomaly. This helps 
shorten product design cycles— and 
deliver more reliable products. 

Digitize, store and analyze waveforms on 
your IBM PC. 

The Tektronix DCSOl (Digitizing Camera 
System) bridges the gap between your 
analog scope and PC. It easily and cost- 
effectively adds digitizing and signal pro- 
cessing capability to the 2467B. The 
scope’s microchannel-plate CRT allows 
the capture of transient and repetitive 
signals at the full 400 MHz bandwidth 
with 8-bit resolution (12 bits on repetitive 
signals). 

Add Tbk Signal Processing and Display 
(SPD) software for 186 waveform analysis 
functions. Both DCS and SPD software 
are modular for solutions satisfying your 
unique requirements. 

For additional information on DCS soft- 
ware see the Digitizer section. For SPD 
refer to the Tbst and Measurement Soft- 
ware section. 

Find circuit problems in digital systems. 

When troubleshooting a digital system, 
you want to see a fault immediately. 
When using a logic analyzer for digital 
troubleshooting, the perfect companion 
is the Tbk 2467B. With the 2467B’s high 
visual writing rate, digital glitches such 
as runt pulses and metastability are readi- 
ly viewed— as they happen. 

Due to short trigger holdoff and sweep 
reset times, the display update rate of 
analog scopes such as the 2467B is much 
higher than digital storage oscilloscopes. 
This plus Tbk’s exclusive MCP-enhanced 
CRT makes it possible for the 2467B to 
display intermittent variations as they 
happen, even if masked by thousands of 
normal traces. 




The metastability in this high-repetition rate 
flip-flop output occurs only once in a million 
normal cycles, yet it is clearly visible thanks 
to the 2467B*s high visual urriting speed. 

Other instruments may not display these 
infrequent faults at all or may take 
sever^ minutes to build up a display that 
shows an occasional fault. 

With 30 ns pretrigger display, you can ex- 
amine the inputs to a logic device prior 
to the output transition. Seeing the inputs 
when a fault occurs can point to the real 
problem. 

Tb see marginal amplitude signals that 
might otherwise go undetected, set the 
trigger level just above the low logic level 
or just below the high logic level. Trigger- 
level readout lets you set the trigger point 
where you want it, without trial and 
error. 

Determine actual noise margins. 

With its ability to clearly display transient 
events in the presence of numerous nor- 
mal signals, the 2467 B shows designers 
actual noise margins essential for reliable 
system operation. With the 2467B, no 
matter how infrequently noise pulses oc- 
cur, they are clearly displayed. You can 
see the worst case even if it is asyn- 
chronous to the monitored signal. 




Cursors are set to indicate input threshold 
limits. The high visual urriting speed qf the 
2467B easily shows this ipfrequent glitch nar- 
rowly missing the upper threshold limit. 

Measure worst-case setup and hold 
times. 

Digital systems rely on valid setup and 
hold times. Noise, timing changes in 
various system states, and power-supply 
coupling— all can cause infrequent timing 
violations. 

The 2467B lets you see timing changes 
immediately, because the short dead time 
between sweeps gives a high probability 
of displaying occasional changes in high- 
repetition rate signals. Other instruments 
may require long periods to construct a 
display, if they can show the variations 
at all. 




In this display, the data (upper trace) occa- 
sionally moves into coincidence with the ris- 
ing edge of the clock (lower trace), violating 
the timing margin. Also note the occasional 
change in clock pulse width. 
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2465B Special Packages— 
Preconfigured Packages That 
Fit Specific Needs 

Your choice of 2400B Series portables also 
includes three 400 MHz 2465B Special 
Editions: the 2465BCT, 2465BDM, and 
2465BDV. 

Substantial Savings 

As preconfigured packages, Special Edi- 
tions offer significant savings over the 
cost of individual enhancements. You get 
multi-instrument capabilities while 
reducing rack space, equipment cost and 
programming complexity. 

Common to the 2465BCT, 2465BDM and 
2465BDV is the GPIB interface which 
makes each a perfect systems choice. All 
front-panel controls are programmable. 



The 2465BCT with CTT-Word Reco^izer 
is ideal for making the precise timing 
measurements needed with communica- 
tions, office and computer-related 
equipment. 

The 2465BDM has the CTT-Word 
Recognizer and a digital multimeter that 
extends its applications as a self- 
contained, multipurpose instrument in 
govemment/military electronics, avionics, 
and ATE stations. 

The 2465BDV has the CTT-Word 
Recognizer, the digital multimeter, plvs 
video waveform display capability for 
even more extensive applications— 
including the design, manufacture and 
service of raster scan devices and high- 
resolution video equipment. 



Features 


2467B 


2465BOV 


2465BDM 


2465BCT 


2465B 


2445B 


Bandwidth 


400 MHz 


400 MHz 


400 MHz 


400 MHz 


400 MHz 


150 MHz 


High Visual Writing Speed 


STD 


— 


— 


— 


— 


— 


GPIB 


OPT 


STD 


STD 


STD 


OPT 


OPT 


Counter/Timer/Trigger- 
Word Recognizer 


OPT 


STD 


STD 


STD 


OPT 


OPT 


Digital Multimeter 


N/A 


STD 


STD 


N/A 


OPT 


OPT 


Video Trigger 


OPT 


STD 


N/A 


N/A 


OPT 


OPT 


Counter/Timer/Trigger 
(w/o Word Recognizer) 


OPT 


STD 


STD 


STD 


OPT 


OPT 


Probes 


4 


4 


4 


4 


2 


2 


Rackmount 


OPT 


OPT 


OPT 


OPT 


OPT 


OPT 


Warranty 


Three years on parts and labor, including the CRT 





Options for the 2467B, 2465B, 
2455B, and 2445B 

Option 01 Digital Multimeter 
Option 05 Video Waveform Measurement 
System 

Option 06 Counter/Timer/Trigger (CTT) 
Option 09 CTT with Word Recognizer 
Option 10 GPIB Interface 
Option IE External Clock 
Option IR Rackmounting 
Option 2R Rackmount for Opt. 01 

Descriptions for each of the options 
begin on the following page. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Digital Multimeter 

Option 01 



FEATURES 

• 4V2 Digit Autoranging Digital 
Multimeter 

• True RMS AC Volts From 20 Hz to 
100 kHz 

• True RMS AC Current From 20 Hz to 
10 kHz 

• 10 fiV Resolution on DC Volts 

• Continuity Beeper 

• UL Listed, CSA Certified 

• Temperature Probe -62 to +230^C 

• Calibration via Front Panel Without 
Removing Instrument Covers 

• Convenience Features Include: 

Set Reference, Hold, Smooth, 
Minimum/Maximum, dBV, and dBm 

The 2465B/2445B’s Digital Multimeter 
(Option 01) makes it possible to measure 
dc and ac (RMS) volts and current, dBm, 
dBV, resistance, and temperature at your 
workbench with no added space re- 
quirements. Carry everything you need 
into the field for maintenance and repair, 
all in one rugged, portable package. Plug 
a DMM-equipped 2465B/2445B into your 
system (rack-mounting is optional as a 
modified product) to take advantage of 
its fully programmable measurements 
and screen prompts. 

Blocks of accumulated measurements can 
be averaged and smoothed. Minimum and 
maximum values can also be displayed. 
Set a reference function if, for example 
you need to compare deviations from a 
norm. Audible continuity checking is 
useful for applications in service, produc- 
tion, and design/development. TYouble- 
shoot circuit board hot spots with the 
temperature probe, which registers 
temperature variations with 0.1 °C or °F 
resolution. 



Combining the DMM and CTT options 
allows direct measurement of system fre- 
quency, period, or time interval while 
monitoring ac or dc volts, current, or 
temperature. Use just one instrument to 
characterize voltage-to-frequency con- 
verters and temperature drift of crystal 
oscillators. 

Video Waveform 

Measurement 

System 

Option 05 



FEATURES 

• Television Waveform Analysis 
Capabilities 

• Selectable System-M and 
Nonsystem-M Protocols 

• Selectable Triggering on Any Line 
Within a Field, With Line-Number 
Readout 

• Compatible With Composite Video 
Having 13.1 to 77 kHz Line Rates 

• TV Blanking-Level Clamp 
(Back-Porch) 

• Optimized Vertical Response 

Comparable to High Performance 
TV Waveform Monitors 

Video measurement capabilities extend 
the 2467B/2465B/2445B’s power and ver- 
satility to meet the challenges in broad- 
cast and cable television, graphics 
displays, and raster-scan systems. The 
Video Waveform Measurement System 
makes quality measurements convenient 
during every stage of a product’s life 
cycle: design, production, system calibra- 
tion, quality assurance, maintenance and 
service. 

With CRT readout of the line number and 
field selected for triggering, an operator 



knows precisely what the display 
represents. Any line can be selected from 
Field 1, Field 2, or Field 1 alternating 
with Field 2. The fourth video trigger 
selection is Lines, which superimposes all 
the lines in both fields. Systems with up 
to 1280 lines can be accommodated. 

The back-porch clamp locks the video 
black level to a fixed point, so the display 
is stable and clean, even when the com- 
posite video contains low-frequency hum 
or when the average picture level changes 
with ac coupling. Controls are provided 
for compatibility with a wide variety of 
system protocols. 



F2:?9 TVC RATIO 

P 

T 






-X. 


>100nO' % 2xk 



This sample waveform and CRT readout show 
a 2445B's high-fidelity display and measure- 
ment of the coUm subcarrier amplitude on Line 
75, Field 2 of an NTSC signal with the televi- 
sion blanking-level clamp (TVC) engaged. The 
cursor readmit of 40% is interpreted as 40 IRE 
units with appropriate adjustment of the ver- 
tical gain. 

Counter/Timer/ 
Trigger (CTT) 

Option 06 

Option 06 provides the Counter/Timer/ 
Trigger without the word recognizer 
probe. Specifications and included ac- 
cessories are the same as those for Option 
09. The Word Recognizer cannot be add- 
ed to Option 06 after delivery of the oscil- 
loscope (field retrofit kits are not 
available.) 




Digital Multimeter 
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Counter/Timer/ 
Trigger (CTT) 
with Word 
Recognizer (WR) 

Option 09 



FEATURES 

• Crystal-Controlled Time Base 

• 0.001% Accuracy 

• Totalize Up to 9,999,999 Events 

• Delay-by-Events Triggering up to 
4,194,303 Events 

• Boolean Logic Triggering on both 
Digital and Analog Signals 

• 17-Blt Word-Recognizer Probe 

Option 09 delivers the crystal-controlled 
timing accuracy and the extra triggering 
power you need for digital systems. Fre- 
quency and period are measured direct- 
ly from any vertical channel. Time inter- 
vals can also be measured by the counter, 
with ease. The delayed sweep (B sweep) 
trigger has been expanded to select in- 
dependent signal sources, slopes, and 
levels for the beginning and ending of a 
time interval. This expansion allows 
precise time measurements between two 
events, each with different characteris- 
tics (using the same or separate chan- 
nels). This new capability provides for 
measurement of propagation delay 
(through a level shifter or an amplifier), 
as well as rise time, fall time, or processor 
power-up delay. 

When saved in the scope’s setup memory, 
recalled measurements are completely 
automatic and require no operator 
intervention. 

With the Word Recognizer, any pattern of 
up to 17 bits can act as an input to the 
counter or as a trigger for the A or B 
sweep. 

Pinpointing a ‘ ‘ needle-in-a-haystack ’ ’ 
signal in a digital system becomes feas- 
ible with the Word Recognizer and Delay- 
by-Events functions as these advanced 
triggering capabilities eliminate ex- 
traneous signals. 



Tb characterize system problems, the CTT 
can measure the frequency or period of 
recognized words. The CTT can also delay 
the scope trigger by a selected number of 
words. 

With the Tbtalize function, you can 
record the passing of unusual events or 
verify a burst of events on any vertical 
input or recognized word. 

The Boolean-logic trigger allows trigger- 
ing on either the logical AND or OR of any 
two input channels. Logical-OR triggering 
lets you trigger on either the positive or 
negative slope of any input signal. This 
function, known as “bislope triggering,” 
allows you to catch events reliably— even 
if you don’t know whether the transition 
will be high-to-low or low-to-high. 

The Counter/Timer/Trigger is also avail- 
able without the Word Recognizer probe 
as Option 06. 

Rackmounting 

Option 1R 

The 2467B/2465B/2445B instruments are 
available in standard 19-inch rackmount 
configuration, complete with slide-out 
chassis tracks. 

GPIB Interface 

Option 10 

Bus Interface complies with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



FEATURES 

• Remote Control of Front Panel 

• Functions Selectable at Front Panel: 
Device Address, Talk/Listen Mode, 
Message Terminator 

• Front-Panel Status Indicators: 

REM (Remote), SRQ (Service 
Request), 

LOCK (Local Lockout) 

• Compatible With All Other 
2467B/2465B/2445B Options 

• User-Generated SRQ: To Signal 
Controller During Program Control 

• RQS Control: Optional Enable or 

Disable of SRQ Reporting 



GPIB 

IEEE-488 



Network the 2467B/2465B/2445B with 
your other equipment on the GPIB. 

Option 10 adds the ability to communi- 
cate over the GPIB. Contents of setup 
memory can be transferred between 
2467B/2465B/2445B units without an ex- 
ternal controller. Or use a host controller 
to assist the oscilloscope operator in per- 
forming a series of checks and measure- 
ments. Front-panel settings can be 
remotely set or changed, and the results 
of cursor, DMM, and CTT measurements 
communicated back over the bus to the 
controller, and displayed on the scope’s 
CRT. 

The 2467B/2465B/2445B GPIB-message 
structure conforms to Tektronix Standard 
Codes and Formats, ensuring that all 
GPIB messages are “human readable” 
and consistent in format. Selectable 
message termination characters allow 
scope use with most types of controllers. 
The new 2445B and 2465B are compat- 
ible with programs for their predecessors, 
the 2445 A and 2465 A. 

Tektronix software development pack- 
ages provide an environment for quickly 
and easily generating automated and 
semi-automated test procedures. Not only 
are they easy for nonprogrammers to use, 
they substantially reduce the amount of 
time required to create a test-program 
using previous programming methods and 
languages. 

TEK EZ-TEST and EZ-TEK 2400 are auto- 
matic test program generators designed 
for use with the Tbk PEP 301 controller. 
EZ-TEK 2400 PC runs on the IBM PC, XT, 
and AT. The TEK EZ-TEST generator pro- 
grams the PEP 301 or other MS DOS 
systems to drive a wide variety of GPIB- 
compatible equipment. EZ-TEK 2400 is 
designed for systems that need only the 
capabilities found in 2467B/2465B/2445B 
oscilloscopes and their options. None of 
these generators require previous GPIB 
programming experience because they 
use simple, multilevel menus to develop 
sophisticated test programs. 

The Tbk GPIB User’s Resource Utility (GURU 
II) is a utility package for IBM PCs. It includes 
a GPIB interface board for the PC, GPIB cable, 
software and instruction manual. 

For more information on GURU II, see the 
Test and Measurement Software section. 
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External Clock 

Option IE 

The External FYequency Reference option 
(Option IE) offers frequency measure- 
ments with eight-digit resolution. Ac- 
curacy is equal to the external reference 
or one count in the Least Significant Digit 
of the eight-digit readout, whichever is 
greater. 

Option IE automatically accepts any one 
of the following frequencies as the exter- 
nal reference: 

l.OOOOCK) MHz 

3.579545 MHz (color burst frequency 
for video) 

4.4331875 MHz 

5.000000 MHz 

10.000000 MHz 



CHARACTERISTICS 

Characteristics are common to the 2467B, 
2465B, 2455B, 2445B and 2465B Special Edi- 
tions except where indicated. 

VERTICAL SYSTEM 

Display Modes— CH 1, CH 2, CH 3, CH 4, Add 
(CH 1 + CH 2); Invert (CH 2 only); Alternating 
and Chopped display switching for all chan- 
nels, and 20 MHz bandwidth limiting. 

CHANNEL 1 AND CHANNEL 2 

Deflection Factor — 2 mV/div to 5 V/div in a 
1-2-5 sequence of 11 steps. 

Deflection Factor Basic Accuracy — ±2% 
(measured at a Volts/div setting with a four- or 
five-division signal, centered on screen) 

AV Accuracy— ±(1.25% of reading + 0.03 
div + signal aberrations). Basic accuracies apply 
for temperatures from +15 to +35®C. Add 
±2% of reading for temperatures from - 15 to 
+ 15°C and from +35 to +55 °C. Add 1% of 
reading when 50 0 input coupling is used. Add 
1% of Channel 2 reading when inverted 
(measured with cursors anywhere on the 
graticule). 

Variable Range — Continuously variable be- 
tween Volts/div switch settings. Extends 
deflection factor to at least 12.5 V/div. 



Frequency Response (-3 dB Bandwidth) 





15 to 


-15 to +15*C 


Instrument 


35®C 


35 to 55*C 


2467B/2465B 


400 MHz*' 


300 MHz 




350 MHz*2 


— 


2455B 


250 MHz 


200 MHz 


2445B 


150 MHz 


150 MHz 



All responses measured with standard ac- 
cessory probe or internal 50 f? termination. 

^5 mV/div 
*2 2 mV/div 



AC Coupled Lower - 3 dB Point — 10 Hz or 
less. 1 Hz or less. 

Step Response — 2467B/2465B: <1 ns. 
(^5 mV/div:0.875 ns). 2455B: ^lAns. 2445B: 
^2.33 ns. (Rise times calculated from 
tr = 0.35/BW.) 

Common-Mode Rejection Ratio (Add Mode 
With CH 2 Inverted)— ^20:1 at 50 MHz for 
common-mode signals of 8 div or less, with Var 
Volts/div control ac(justed for best CMRR at 
50 kHz at any Volts/div setting. 

Channel Isolation — ^100:1 attenuation of 
deselected channel at 100 MHz; ^50:1 at 
nominal bandwidth. (Measured with an 8-div 
input signal and equal Volts/div switch settings 
on both channels from 2 to 500 mV/di v.) 
Displayed CH 2 Signal Delay With Respect 
to CH 1 Signal— Acyustable through a range 
of at least ±500 ps. 

Input Z (1 MO)- 1 Mil ±0.5% shunted by 
15 pF, ±2 pF. Maximum Input Voltage: 
400 V (dc + peak ac); 800 V p-p ac at 10 kHz 
or less with coupling set to AC, DC, GND. 
Input Z (50 H)-50 Q ±1%. VSWR (2467B/ 
2465B): <1.3:1 from dc to 300 MHz; <1.5:1 
from 300 to 350 MHz. VSWR (2455B/2445B): 
<1.3:1 from dc to nominal bandwidth. Max- 
imum Input Voltage: 5 VRMS, averaged for 
Is; ±50 V peak. 

CHANNEL 3 AND CHANNEL 4 

Deflection Factor — 100 and 500 mV/di v 
± 10 %. 

Frequency Response — Same as Channel 1 and 
Channel 2. (Responses measured only with 
standard probe.) 

Step Response — Same as Channel 1 and Chan- 
nel 2. 

Signal Delay Between CH 1 and Either 
CH 3 or CH 4— ±1.0 ns. (Measured at 50% 
points.) 

Input Z— 1 MD±1%, shunted by 15 pF±3 pF. 
Maximum Input Voltage — 400 V (dc + peak 
ac); 800 V p-p ac at 10 kHz or less. 

Chaimel Isolation — 2:50:1 attenuation of the 
deselected channel at 100 MHz. (Measured 
with an 8-div input signal.) 

ALL CHANNELS 

Bandwidth Limiter — Reduces upper 3 dB 
bandpass to a limit of 13 to 24 MHz. 
Vertical Signal Delay— ^30 ns of sweep 
displayed before triggering event displayed 
with Sec/div settings ^10 ns/div. ^10 ns of 
sweep displayed before triggering event 
displayed with Sec/div set to 5 ns. 

CHOP Mode Switching Rate— 2.5 MHz±0.2% 
to sec/div settings of 20 to 2 /is/div; 
1 MHz ±0.2% all other sweep speeds. (The com- 
plete display cycle rate equals the CHOP mode 
switching rate divided by the number of chan- 
nels displayed. The CHOP mode switching rate 
is modulated slightly to minimize waveform 
breaks with repetitive signals.) 



HORIZONTAL SYSTEM 

Display Modes— A (main sweep), A INTEN- 
sifi^, AUbmate A Intensified with B (delayed 
sweep), and B. In X-Y mode, Channel 1 provides 
X-axis (horizontal) deflection. 

A Sweep Time Base Range— 2467B/2465B: 
500 ms/div to 5 ns/div in a 1-2-5 sequence of 
25 steps. (XIO magnification extends fastest 
sweep rate to 500 ps/div.) 2455B and 2445B: 
500 ms/div to 10 ns/div in a 1-2-5 sequence of 
24 steps. (XIO magnification extends fastest 
sweep rate to 1 ns/div.) 

B Sweep Time Base Range— 2467B/2465B: 
50 ms/div to 5 ns/div in a 1-2-5 sequence of 22 
steps. (XIO magnification extends fastest sweep 
rate to 500 ps/div) 2455B/2445B: 
50 ms/div to 10 ns/div in a 1-2-5 sequence of 
21 steps. (XIO magnification extends fastest 
sweep rate to 1 ns/div.) 

Variable Timing Control — Continuously 
variable and calibrated between sec/div set- 
tings. Extends slowest A sweep speed to 
1.5 s/div. 

AT Readout Resolution— 2467B/2465B: 
Either 10 ps or 0.025% of full scale, whichever 
is greater. 2455B/2445B: Either 20 jds or 0.025% 
of full scale, whichever is greater 
Sweep Delay Range— 0 to 9.95 times the A 
sec/div setting, for settings from 500 ms/div to 
10 ns/div (2467B/2465B) or from 500 ms/div to 
20 ns/div (2455B/2445B). With A sec/div set- 
tings of 50 /iS and faster, the A Sweep trigger- 
ing event is observable on the B Sweep with 
zero delay setting. 

Delay Jitter— 2467B: Within 0.01% (one part 
or less in 10,000) of maximum available delay, 
plus 100 ps. 2465B/2455B/2445B: Within 
0.004% (one part or less in 25,000) of maximum 
available delay, plus 50 ps. 

ACCURACY SPECIFICATIONS FOR 
AUTOMATIC MEASUREMENTS*'^ 

Period— 0.5% + 500 ps. 

Volts— (5% +5 mV +1 LSD) to 1 MHz 
Rise Time, Fall Time— 5% +3 ns (for transi- 
tion times greater than 10 ns). These rise and 
fall times are based on measurements at 20% 
and 80% extrapolated to 10% and 90%. Pulse 
overshoot, undershoot <5% of peak-to-peak 
signal. 

Time A-B (from % to %)— 0.5% +3 ns (add 
0.5 ns if measuring from Ch 1 to Ch 2) +5% 
of start event and 5% of stop event transition 
times. 

Time A-B (between two voltages)— 0.5% +3 ns 
(add 0.5 ns if measuring from Ch 1 to Ch 2) 
+ 5% of start event and 5% of stop event tran- 
sition times. Voltages must not be within 10% 
of either peak. 

Pulse Width — 0.5% +1 ns (transition times 
<10% of measured interval). 

Based on noise less than 0.1% of Peak-to- 
Peak input signal. 

*2 15 to 35^C. 
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TRIGGERING 

Trigger Sensitivity From CH 1 or CH 2 
Source— DC Coupled: 0.36 div from dc to 
50 MHz. Noise Reject Coupled: sl.2 div. HF 
Reject Coupled: 0.6 div from fkc to 30 kHz from 
dc to 50 MHz. LF Reject Coupled: 0.5 div from 
80 kHz to 60 MHz. AC Coupled: 0.35 div from 
60 Hz. 

Above 50 MHz: TYiggering signal requirement 
increases to 1.6 div at 500 MHz (for 2467B, 
2465B, and 2455B) and at 250 MHz (for 2445B) 
with dc, LF Reject, and ac coupling. For Noise- 
Rqject coupling above 50 MHz, triggering signal 
requirement increases to 3 div @300 MHz and 
to 4.6 div at 500 MHz (for 2467B, 2465B, and 
2455B) and at 260 MHz (for 2446B). 

Trigger Sensitivity From ADD Source— 
2467B/2466B/2455B: Add 0.5 div to CH 1 or 
CH 2 source requirements at 500 MHz. 
Trigger Sensitivity From CH 3 or CH 4 
Source— 2467B/2465B/2455B: One-half the 
CH 1 or CH 2 source requirements. 
Maximum P-P Signal Rejected by Noise- 
Reject Coupling Within Vertical Band- 
width— CH 1 or CH 2 Source: ^0.4 div (with 
Volts/div settings of 10 mV/div and higher. Max- 
imum noise amplitude rejected is reduced at 
2 and 6 mV/div settings). CH 3 or CH 4 Source: 
^0.2 div. 



Level Control Range— CH 1 or CH 2: ±18 
X Volts/div setting; CH 3 or CH 4: ±9 xVolts/div 
setting. 

Level Readout Basic Accuracy — CH 1 or 
CH 2 Source: ±[3% of Level setting-F3% of p-p 
signal + 0.2 div + 0.5 mV+(0.6 mVx probe at- 
tenuation factor)]. CH 3 or CH 4 Source: ± [3% 
of setting+4% of p-p signal + 0.1 div +(0.6 mV 
X probe attenuation factor)]. Basic accuracies 
apply from +15 to +35°C and are measured 
with triggering signals having transition times 
greater than 20 ns and dc trigger coupling. Add 
1.6 mVx probe attenuation factor for 
temperatures from -15 to +15®C and from 
+ 35 to +55®C. Add ±1% of setting from 50 fl 
input coupling. Add ±1% of setting with CH 
2 Inverted. Add ±0.6 div for CH 1 or CH 2 
Source with Noise Reject trigger coupling. Add 
±0.3 div for CH 3 or CH 4 Source with Noise 
Reject trigger coupling. 



Maximum THggering Signal Period 



A Sec/div 


AUTO 


AUTO 


Setting 


LVL Mode 


Mode 


<10 ms 


^20 ms 


^80 ms 


10 ms to 


^4 times 


^16 times 


50 ms 


A sec/div 


A sec/div 


>50 ms 


^200 ms 


^800 ms 



Timing Accuracy 



For 100 ms/div and Faster Settings 


Parameter 


15 to 35*C 


-15 to +15*C 
35 to 55*C 


Unmagnified 


A Sweep* ^ 


±(0.7% of time interval 
+0.6% of full scale) 


±(1.2% of time interval 
+0.6% of full scale) 


AT Using 
Cursors*2 


±(0.5% of time interval 
+0.3% of full scale) 


±(0.7% of time interval 
+0.3% of full scale) 


AT Using 
Sweep Delay*3 


±(0.3% of time interval 
+0.1% of full scale) + 200 ps 


±(0.5% of time interval 
+0.1% of full scale) 


Delay*^ 


±(0.3% of delay setting 
+0.6% of full scale) 

+(0 to -25 ns) 


±(0.5% of delay setting 
+0.6% of full scale) 

+(0 to -25 ns) 


Magnified 


A Sweep*5 


±(1.2% of time interval 
+0.6% of full scale) 


±(1.7% of time interval 
+0.6% of full scale) 


AT Using 
Cursors*^ 


±(1.0% of time interval 
+0.3% of full scale) 


±(1.2% of time interval 
+0.3% of full scale) 



Fbr the A sec/div settings of 200 ms and 500 ms, add ±0.5% of time interval or delay setting 
to preceding specifications. 

•* Intervals are measured on center horizontal graticule line, and 0.6% of full scale is 0.06 
division. 

** Intervals are measured anywhere on the graticule. 

Intervals are measured with both delays at 1% or more of full scale from minimum delay 
(no *?" displayed in readout). 

Delay is from A Sweep trigger point to start of B Sweep. 

Exclude the first 0.5 division after sweep starts (first 0.5% of the full 100 division sweep). 

B Sweep Timing Accuracy— Add ±0.3% of time interval to the A Stveep Timing accuracy 
specifications for Sweep and for AT Using Cursors. 

Variable Timing Accuracy— Add 2% of time interval to Timing Accuracy specifications for 
sweep when VAR control is out of detent. 



X-Y OPERATION 

X-Axis Deflection Factor Range, Variable 
Range, and Accuracy — Same as Channel 1. 
X-Axis Bandwidth — DC to 3 MHz. 

Input Z— Same as Channel 1. 

Phase Difference Between X and Y (With 
Bandwidth Limiting Off)— si® from dc to 
1 MHz. S3® from 1 to 2 MHz. 

Z-AXIS INPUT 

Sensitivity — DC to 2 MHz: Positive voltage 
decreases intensity; +2 V blanks a maximum 
intensity trace. 2 to 20 MHz: +2 V modulates 
a normal intensity trace. 

Input Resistance— 9 kQ ±10%. 

Maximum Input Voltage — ±25 V peak; 25 V 
p-p ac at 10 kHz or less. 

SIGNAL OUTPUTS 

CH 2 Signal Out— Voltage: 20 mV/div ±10% 
into 1 Mil. 10 mV/div±10% into 50 0. Offset: 
±20 mV into 1 MR after dc balancing within 
±5®C of the operating temperature. 

A Gate Out and B Gate Out— Voltage: 2.4 V 
to 5 V positive-going pulse, starting at 0 V to 
400 mV. Drive: Supplies 400 ^A during high 
state; sinks 2 mA during low state. 
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CRT READOUT AND 
WAVEFORM INFORMATION 




Your eyes never have to leave the screen to ob- 
tain front-panel settings and measurement 
results. In the CRT eooample above, the top area 
of the display provides trigger source, trigger 
voltage l^l, and Mime results. The Unuer area 
displays the selected volts/div and seconds/div 
scale factors and that bandwidth limit and 
holdoff are activated. 



CRT AND DISPLAY FEATURES 
Standard CRT— 2467B: 68x85 mm. 2465B/ 
2455B/2445B: 80x100 mm (8x10 cm). Mark- 
ings: Eight msyor div vertically and 10 msyor 
div horizontally, with auxiliary markings. 
Standard Phosphor — GH (P31). 

Visual Writing Speed— (2467B) With 20 lux = . 
Illumination Normal to CRT Faceplate (typical 
room light): ^4 cm/ns (at maximum INTEN- 
SITY control setting). 

Photographic Writing Speed — (2467B) ^10 
div/ns with C-30 Series camera and ISO 3000 
film, without prefogging. (A single-shot trace 
of instrument rise time at 500 j)s/div is recorded 
with high contrast at f/1.9.) 

Display Intensity Limitation — (2467B) 
Display intensity is automatically reduced and 
eventually extinguished after periods of no 
front panel control activity. Operating any 
switch or the Intensity control restores the 
selected intensity setting. 

POWER REQUIREMENTS 

Line Voltage Ranges— 115 V: 90 to 132 V ac; 
230 V: 180 to 250 V ac. 

Line Frequency— 48 to 440 Hz. 

Maximum Power Consumption — 120 W 
(180 V ac) for fully-optioned instrument. 
Fuse Rating— Either 2 A, 250 V, AGC/3AG, 
fast-blow or 1.6 A, 250 V, 5x20 mm, quick- 
acting (Each fuse type requires a different cap.) 



Primary Circuit Dielectric Voltage With- 
stand Test- 1500 V rms, 60 Hz, for 10 s 
without breakdown. 

Primary Grounding— TVpe test to 0.1 0 maxi- 
mum. (Routine test to check grounding con- 
tinuity between chassis ground and protective 
earth ground.) 

ENVIRONMENTAL AND SAFETY 

Environmental requirements qualify the elec- 
trical and mechanical specifications, Wlten not 
rack mounted, the instrument meets the en- 
vironmental requirements of MIL-T-28800C for 
TVpe III, Class 3, Style C equipment (humid- 
ity and temperature requirements defined in 
paragraphs 3. 9. 2. 2, 3. 9. 2. 3, and 3. 9. 2. 4). 
Ambient Temperature — Operating: - 15 ° to 
-f 55®C. Nonoperating: -62° to -f 85°C. 
Altitude— Operating: Tb 4600 m (15,000 ft). 
Maximum operating temperature decreases 
1 °C for each 1,000 ft above 1500 m (5,000 ft). 
Nonoperating: Tb 15,000 m (50,000 ft). 
Vibration— Operating: 15 minutes along each 
of three axes at a total displacement of 0.025 
inch p-p (4 g’s at 55 Hz), with frequency varied 
from 10 to 55 Hz in one-minute sweeps. Held 
10 minutes at each mayor resonamce, or if none 
existed, held 10 minutes at 55 Hz (75 minutes 
total test time). 

Packaged Transportation Vibration— Meets 
the limits of the Nationad Sade Transit Associa- 
tion Tbst Procedure lA-B-1; excursion of 
1 inch p-p at 4.63 Hz (1.1 g) for 30 minutes per 
Tbktronix Standard 062-2858-00. 



Humidity — Operating and Nonoperating: 
Stored at 95% relative humidity for 5 cycles 
(120 hours) from -t-SO® to -f 60°C, with opera- 
tionad performance checks at -f 30° and 
-f55°C. 

Shock— Operating and Nonoperating: 50 g’s, 
hadf-sine, 11 -ms duration, three shocks on each 
face; totad of 18 shocks. 

Electromagnetic Compatibility — Meets 
requirements of the following stamdards: 
MIL-T-28800C; MIL-STD-461B Part 4 (CE-03 
amd CS-02), Part 5 (CS-06 amd RS-02), and Psurt 
7 (CS-01, RE-02, and RS-03), limited to 1 GHz; 
VDE 0871 Category B; FCC Rules and Regula- 
tions Part 15, Subpart J, Class A; and Tbktronix 
Stamdard 062-2866-00. 

Electrostatic Discharge Susceptibility- 
Instrument does not change control states with 
discharges of less tham 10 kV. Meets re- 
quirements of Tbktronix Stamdaud 062-2862-00. 
^diation — Meets requirements of Tbktronix 
Standard 062-1860-00. 

Safety— UL listed (UL 1244) and CSA certified 
(CSA 556B). 

Drip Proof— With Cover On: Meets MIL- 
T-28800C para 4.5.5.5.3. 

Transit Drop— Not in Shipping Paickage: 
8-inch drop on each comer amd eau!h face (MIL- 
T-28800C, para 4.5.5.4.2). 

Packaged Transportation Drop — Meets the 
limits of the Nationad Safe Tramsit Association 
Tbst Procedure lA-B-2; 10 drops of 36 inches 
per Tbktronix Standard 062-2858-00. 

Bench Handling— With and Without Cabinet 
Installed: MIL-STD-810C, Method 516.2, Pro- 
cedure V (MIL-T-28800C, para 4.5.5.4.3). 
Ordering Information— See page 170. 



PHYSICAL CHARACTERISTICS 







2467B 


2465B/2445B 


Rackmount 


Dimensions 


mm 


in. 


mm 


in. 


mm 


in. 


Width w/handle 


338 


13.3 


338 


13.3 


483 


19.0 


Height w/feet, pouch 


190 


7.5 


190 


7.5 


178 


7.0 


w/o pouch 


160 


6.3 


160 


6.3 






Depth w/front cover 


472 


18.6 


434 


17.1 


419 


16.5 


handle extended 


533 


21.0 


508 


20.0 






Weight « 


kg 


lb 


kg 


lb 


kg 


lb 


Net w/accessories 














and pouch 


10.9 


24.0 


10.2 


22.5 


4.0*^ 


00 

00 


w/o accessories 














and pouch 


9.3 


20.5 


9.3 


20.5 






Shipping 


14.6 


32.1 


12.8 


28.2 


6.3*1 


13.8*1 



** Weight of conversion kit only. Rear support kit weight is an additional 6.3 kg (13.8 lb). 
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TCIZ 150 to 400 MHz 2400 

I L. r\ FOUR-CHANNEL OSCILLOSCOPES SERIES 



CHARACTERISTICS 

DIGITAL MULTIMETER 
(OPTION 01) 

This option is unavailable for the 2467B. The 
set of characteristics is the same as specified 
for all other standard 2445B/2465B 
oscilloscopes and includes the following 
additions: 

All accuracy specifications are stated with an 
operating temperature range of + 18 ° to -f 28 °C 
and a relative humidity of 95% or less. 

DC VOLTAGE 

Ranges— 200 mV, 2 V, 20 V, 200 V, 500 V. 
Resolution— 1 part in 20,000 of FS, (except 
0.1 V on 500 V range). 

Accuracy— ±(0.03% of reading +0.01% of full 
scale). For 500 V range ±(0.03% of full scale). 
Input Resistance— 1 GO or 10 Mfi on the 200 
mV and 2 V ranges, 10 MO ±1% on the higher 
ranges. (Resistance can be changed to 10 MO 
on all ranges.) 

Normal'Mode Rejection Ratio — ^ 60 dB at 
50 and 60 Hz. 

Common-Mode Rejection Ratio— > 100 dB at 
dc; >80 dB at 50 and 60 Hz with 1 kO 
imbalance. 

Maximum Input Voltage — 500 V RMS; 700 V 
peak between inputs and ground. 

Response Time — <2 s in Auto, <1 s in 
Manual. 

AC RMS VOLTAGE 



Ranges— 200 mV, 2 V, 20 V, 200 V, 500 V. 
Resolution— 10 /xV (4V^ digits). 

Accuracy— ±(% of reading + % of full scale). 



Input 

Frequency 


200 mV to 
200 V 


500 V 


20 to 40 Hz 


±(0.7% 

+0.1%) 


■H + 


40 Hz to 
10 kHz 


±(0.3% 

+0.1%) 


±(0.3% 

+0.20/0) 


10 to 20 kHz 


±(0.70/o 

±0.1%) 


±(0.70/o 

+0.2%) 


20 to 100 kHz 


±(5%+0.1%) 


±(5%+0.2%) 



Crest Factor- <4 at full scale. 
Common-Mode Rejection Ratio— > 60 dB at 
50 and 60 Hz with 1 kfi imbalance. 
Response Time— <3 s in Auto, <2 s in 
Manual. 

Input Impedance— 1 MO in parallel with 
<100 pF. 

Maximum Input Voltage — 500 V RMS; 700 V 
peak between inputs and ground, not to ex- 
ceed 10^ V-Hz product. 
dBV, dBm — Calculated reading of ac voltage 
measurements. dBV equals 20 Log (V^^r^K^l V)* 
dBm is referenced 1 mW into 600 0. 

HI n RESISTANCE 

Ranges— 2 kO, 20 kfi, 200 kO, 2 MO, 20 MO. 
Accuracy— ±(0.1% of reading +0.01% of full 
scale) for 2 kO to 2 MO. ±(0.4% of reading) for 
20 MO. Add 2% of reading for each 10% 
Relative Humidity above 70% when in 2 and 
20 MO ranges. 



Maximum Input Voltage — 500 V RMS; 700 V 
peak. 

Full-Scale Voltage — 2 V. 

Open-Circuit Voltage— <6V 
Resolution — 0.1 0 (4V^ digits). 

Response Time— <2 s in Auto, <1 s in 
Manual, <5 s in 20 MO range. 

LO 0 RESISTANCE 

Ranges— 200 0, 2 kO, 20 kO, 200 kO, 2 MO. 
Accuracy— ±(0.1% of reading +0.01% of full 
scale) for 200 0 range. Subtract (0.09% of full 
scale) for 2 to 200 kO ranges. Add (0.15% of 
reading) and subtract (0.09% of full scale) for 
2 MO range. Add 2% of reading for each 10% 
Relative Humidity above 70% when in 200 kO 
and 2 MO ranges. 

Maximum Input Voltage — 500 V RMS; 700 V 
peak. 

Full-Scale Voltage — 0.2 V. 

Open-Circuit Voltage— <6 V. 

Resolution — 0.01 0 

Response Time— <2 s in Auto, <1 s in 
Manual. 

Continuity— An audible tone indicates < 10 0. 
Reponse time is *0.1 s. 

DC CURRENT 

Ranges— 100 /lA, 1 mA, 10 mA, 100 mA, 1 A. 
Accuracy— ±(0.1% of reading +0.02% of full 
scale). 

Burden Voltage— <150 mV up to 100 mA 
increasing to <500 mV at 1 A. 

Resolution — 10 nA. 

Response Time— <2 s in Auto, <1 s in 
Manual. 

AC (RMS) CURRENT 

Ranges— 100 /lA, 1 mA, 10 mA, 100 mA, 1 A. 
Accuracy— ±(0.6% of reading +0.1% of full 
scale) from 20 Hz to 10 kHz. 

Burden Voltage — <150 mV up to 100 mA 
increasing to <500 mV at 1 A. 

Resolution — 10 nA. 

Response Time — <3 s in Auto, <2 s in 
Manual. 

TEMPERATURE 

Range 62° to +230°C. 

Accuracy— ± (2% of reading +1.5°C). 
Resolution — 0.1 °. 

Readout— Selectable in either °C or °F. 

OTHER CHARACTERISTICS 

Reading Rate— Three readings/s nominal ex- 
cept 1.5 readings/s on 20 MO range. 
Temperature Coefficient— <0.1 xthe ac- 
curacy specif ication/ °C from -15 to +18°C 
and from +28 to +55°C. 

GPIB Compatibility for Semiautomatic 
Measurement Systems— When combined 
with Option 10, the DMM (Option 01) 
oscilloscope combination is fully program- 
mable. Complies with Tektronix Standard 

Codes and Fbrmats. 

Ordering Information— See page 170. 



CHARACTERISTICS 

VIDEO WAVEFORM MEASUREMENT SYSTEM 
(OPTION 05) 

The set of characteristics is the same as speci- 
fied for standard 2467B/2445B/2465B oscillo- 
scopes and includes the following additions: 

VERTICAL SYSTEM 
(CHANNEL 1 AND CHANNEL 2) 

Frequency Response — Applicable for volt/div 
settings between 5 mV and 0.2 V with Var 
volt/div control in calibrated detent and using 
a 5 div, 50-kHz reference signal from a 50 or 
75 0 system. 



Range 


With Full BW 


50 kHz to 5 MHz*i 


±1% 


>5 to 10 MHz 


+1%, -2% 


>10 to 30 MHz 


+2%. -3% 


>30 MHz 


*1 



*^With BW Limit operating, frequency 
response is +1%, -4% from 50 KHz to 50 MHz. 

Square wave Flatness — 1% p-p for both 60 
Hz and 15 kHz square waves, from a 50 or 75 
0 system using a 1.0 V input with a 50 mV/di v 
setting and using a 0.1 V input at 20 mV/div set- 
ting. 1.5% p-p using a 0.1 V input with 5 and 
10 mV/div settings. Exclude first 50 ns follow- 
ing step transition. For signals with rise times 
^10 ns, add 2% p-p between 155 and 165 ns 
after step transition. 

Television Blanking-Level Clamp (Back- 
Porch) 60 Hz Rejection (CH 2 Only) — ^ 18 dB 
at 60 Hz; with calibrated Volt/div settings be- 
tween 5 mV and 0.2 V, and a 6 div reference 
signal. 

Television Blanking-Level Clamp (Back- 
Porch) Reference — Within 1.0 div of ground 
reference. 

TRIGGERING 

Sync Separation — Stable sync separation 
from sync-pK)sitive or sync negative composite 
video on systems with 525 to 1280 lines/frame, 
50 or 60 Hz field rate, interlaced or noninter- 
laced scan. 

Trigger Modes— LINES, FLD 1, FLD 2, and 
ALT (FLD 1-FLD 2). 

Input Signal Amplitude for Stable Trigger- 
ing— CH 1 and CH 2: 1.0 div for composite 
video and 0.3 div for composite-sync signals 
(dc + peak video-signal amplitude must be 
within 18 div of input ground reference). 

CH 3 and CH 4: 0.5 div for composite video and 
0.25 div for composite-sync signals (dc peak 
video-signal amplitude must be within 9 div 
of input ground reference). 

GPIB Compatibility for Semiautomatic 
Measurement Systems— When combined 
with Option 10, the TV Waveform Measure- 
ment Systems (Option 05) oscilloscope com- 
bination is fully programmable. Complies with 
Tektronix Standard Codes and Formats. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TC U' 150 to 400 MHz 
I Cr\ FOUR-CHANNEL OSCILLOSCOPES 



2400 

SERIES 



CHARACTERISTICS 

CTT (OPTION 06) CTT/WR (OPTION 09) 

The set of characteristics is the same as specified 
for standard 2445B/2465B oscilloscopes and in- 
cludes the following additions: 

Sensitivity— Signal input requirements for 
Frequency, Period, Tbtalize, Delay -by-E vents 
and Logic Trigger. 



Input 


Displayed 

Signal 


Frequency Range 


CH 1. CH 2 


1.5 div 


DC (0.5 Hz for 


CH 3, CH 4 


0.75 div 


Frequency and 
Period( to 50 MHz 


CH 1. CH 2 


4.0 div 


50 MHz to 


CH 3, CH 4 


2.0 div 


^150 MHz 



Source— A trigger or word recognizer for Fre- 
quency, Period, and Tbtalize. 



FREQUENCY 

Range— Autoranging over input frequency 
from 0.5 Hz to 150 MHz. 



Resolution— ± 



LSD + 1.4 F2 




Display — 7 digits, up>dates twice per second 
or every two periods, whichever is slower. 
Accuracy— Resolution ±0.001% of reading 
over entire temperature range of -15 to 
+ 55°C. 



PERIOD 

Range— Autoranging over an input period from 
6.666667 ns to 2 s. 



Resolution— ± 



LSD + 



1.4x 




Display— 7 digits (Updates twice per second 
or every two periods, whichever is slower.) 
Accuracy — Resolution ±0.001% of reading over 
entire temperature range of -15 to +55°C. 



ACCURACY AND RESOLUTION 
DEFINITIONS 

F = Input Frequency in Hz 
LSD = Least Significant Digit (0.1 ppm of full 
scale) 

TJE = Trigger Jitter Error 

N = Number of cycles of measured frequen- 
cy during measurement interval (0.5 s or 
1 period of the input signal, whichever is 
greater) 

TJE (Trigger Jitter Error) = 

V(enl)2+(en2)* 

Input Slew Rate 

Where: enl =RMS noise of vertical system in 
divisions on screen 



en2»RMS noise voltage of input 
signal in divisions 





enl 


Volts/ 


Trigger Coupling 


Trigger Coupling 


div 


DC and Noise Rej 


HF Reject 




2 mV 0.15 div 


0.05 div 


5 mV 
to 5 V 


0.1 div 


0.05 div 



ATIME, 1/ATIME 

Trigger After Delay Accuracy — ± (LSD +0.01 
xBTime/div)+(0.001% xA Sec/div + 0.001% of 
reading + 50 ps). Measured with visually super- 
imposed signal transitions, >0.1 div/ns trigger- 
signal slew rates, and with channel-to-channel 
delay mismatch corrected by the CH 2 DLY 
match adyustment from the front panel. In- 
dependent Slope and Level settings for AREF 
and AB triggers allow visual superposition of 
any pair of points within the center 80% of 
transitions having at least 5 div amplitude. 
Run After Delay Accuracy — ± (LSD + 0.0008 
xA Sec/div) + (0.01xB Time/div + 83 ps). B 
Time/div includes lOX mag. 



Display Update Rate— Auto resolution, twice 
per second or every four sweeps, whichever is 
slower. (Depends on trigger and sweep rates 
with selectable resolution.) 

DELAY TIME 

Trigger After Delay Accuracy — ±(LSD + 
0.001% of reading +0.5 ns +A trigger-slew 
error +B trigger-slew error). Add 0.5 ns for 
dual-channel measurements. 

Where: Trigger-slew error equals trigger-level 
control readout accuracy - trigger signal slew 
rate at the trigger point. 

Run After Delay Accuracy — ±(LSD +0.0012 
xA Sec/div + 0.03xB Time/div +50 ns). (B 
Time/div includes lOX mag.) 

Trigger After Delay and Run After Delay 
Accuracies Using Word Recognizer on the 
B Trigger— Add 100 ns if using external clock. 
Add 200 ns if not using external clock. 
Display Update Rate— Auto, twice per second 
or once for each sweep, whichever is slower. 
Depends on trigger and sweep rate for selec- 
table resolution. 



Selectable Resolution 



A Sec/Div 


Selected 

Resolution 


LSD 


10 ns to 1 s 


AUTO 


See Auto 
Resolution 
below 


10 ns to 5 /iS 


10 ps 
100 ps 
1 ns 


10 ps 
100 ps 
1 ns 


10 to 50 /iS 


10 or 100 ps 
1 ns 


100 ps 
1 ns 


100 to 500 /iS 


10 ps to 1 ns 


1 ns 


1 to 5 ms 


10 ps to 1 ns 


10 ns 


10 to 50 ms 


10 ps to 1 ns 


100 ns 


100 to 500 ms 


10 ps to 1 ns 


1 yS 


1 s 


10 ps to 1 ns 


10 yS 



DELTA TIME ACCURACY 




Input Signal is five vertical div with a 2 ns rise time. 
Measured times are four horizontal div. 

TJE is negligible for Slew Rates >0.1 div/ns. 

^Pime TYigger After Delay assumes visual superposition. 




Input Signal is five vertical div with a 2 ns rise time. 
Measured times are four horizontal div. 

TJE is negligible for Slew Rates >0.1 div/ns. 

^Pime Trigger After Delay assumes visual superposition. 
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TCL/ 150 to 400 MHz 
I C. \ \ FOUR-CHANNEL OSCILLOSCOPES 



2400 

SERIES 



Auto Resolution 



A Sec/DIv 


Trigger 

Repetition 

Rate 


LSD 


10 ns to 2 fiS 


>20 kHz 


100 ps 


10 ns to 2 ns 


200 Hz to 
20 kHz 


1 ns 


5 to 200 /iS 


>200 Hz 


1 ns 


10 ns to 200 

tis 


<200 Hz 


10 ns 


500 fis to 5 ms 


Any 


10 ns 


10 to 50 ms 


Any 


100 ns 


100 to 500 ms 


Any 


1 us 


1 s 


Any 


10 /xS 



2445B Sec/div settings range from 20 ns to 1 s. 
2465B Sec/div settings range from 10 ns to 
500 ms. 



TOTALIZE 

Maximum Count— Tb 9,999,999 events. 

DELAY BY EVENTS 

A or B Sweep— The A trigger or 17-bit word 
recognizer defines start events. The B trigger 
or 17-bit word recognizer defines delay events. 
With A sweep in the delayed-by-events mode, 
the B sweep is delayable by time. 

Maximum Delay Count— Up to 4,194,303. 
Minimum Time From Start Event to Any 
Delay Event — ^4 ns. 

Minimum Pulse Width — ^3.3 ns. 

LOGIC TRIGGER 

Combination Trigger— A sweep can be trig- 
gered from logical combinations of A and B 
triggers (A and B) or (A or B), or the word 
recognizer. B sweep can be triggered from the 
word recognizer. 

Minimum Time to Satisfy Logic Combina- 
tions — ^4 ns. 

WORD RECOGNIZER 

Input— P6407 Word Recognizer Probe, 17 bits 
plus clock. (No CRT display from P6407.) 



All Inputs 


Threshold 


Load 


Safe Limit 


High 


<2.0 V 


<20 mA 


5.5 V 


Low 


>0.6 V 


>-0.6 mA 


-0.5 V 



Display Radix — Hexadecimal, octal, binary. 
Data Rate — 0 to ^20 MHz with clock, 0 to 
^10 MHz without clock. 

Data Set-Up Time— 25 ns. 

Data Hold Time— 0 ns. 

GPIB Compatibility for Semiautomatic 
Measurement Systems— When combined 
with Option 10 the CTT/WR (Option 09) 
Oscilloscope combination is fully program- 
mable. Complies with Tbktronix Standard 
Codes and Formats. 

Ordering Information — See page 170. 



CHARACTERISTICS 

GPIB INTERFACE (OPTION 10) 

The set of characteristics is the same as speci- 
fied for standard 2467B/2445B/2465B oscillo- 
scopes and includes the following additions: 

Standard Interface Functions Imple- 
mented— SHI, AHl, T6, L3, SRI, RLl, DCl, El 
DTO CO, PPO. 

Vertical Position Accuracy— CH 1 and CH 2 
(Noninverted): ±[0.3 div +3% of distance (in 
divisions) from center screen -fO. 5 mV divided 
by the Volt/div setting]. Fbr -16 to -i-55®C 
(excluding -f 15 to -»-35°C) add 1.5 mV divided 
by the Volt/div setting. For CH 2 Inverted add 
0.2 div. 

CH3andCH4: ±[0.7 div +3% of distance (in 
div) from center screen]. 

Ordering Information — See page 170. 

CHARACTERISTICS 

EXTERNAL CLOCK (OPTION IE) 
FREQUENCY 

Range— Autoranging over input frequency 
from 0.5 Hz to 150 MHz. 

Resolution— ± | LSD + 1.4 P 

Display — Seven digits; updates twice per se- 
cond or every two periods, whichever is slower. 
Accuracy— Resolution ± [accuracy of refer- 
ence X reading] 

Definitions: 

F« Input frequency in Hz. 

LSD* Least Significant Digit (0.1 ppm of full 
scale. 




TJE -Trigger Jitter Error- 
V(enl)»+(en2)» 

Input Slew Rate 

N - Number of cycles of measured frequent in- 
terval (0.5 X or 1 period of input signal, 
whichever is greater). 

enl - RMS noise of vertical system is divisions 
on screen. 

en2-RMS noise of input signal in divisions. 

CHARACTERISTICS 

RACKMOUNT 
(OPTION 1R) 

ENVIRONMENTAL 

Rackmounting changes the temperature, vibra- 
tion, and shock capabilities. The rackmounted 
oscilloscope meets or exceeds the requirements 
of M1L-T-18800C with respect to TVpe III, Class 
5, Style C equipment, when installed as 
directed. It also meets or exceeds Tbktronix 
Standard 062-2853-00, Class 5 requirements. 
Ambient Tbmperature— Operating: -15 to 
+ 55°C. Measured at the instrument’s air inlet, 
fan exhaust temperature should not exceed 
+ 65°C. 

Vibration — Operation: Same as standard in- 
strument, except total displacement is 0.015 
inch p-p (2.3 g’s at 55 Hz). 

Shock — Operating and Nonoperating: Same as 
standard instrument, except shocks are 30 g’s. 




KUPKIT makes high speed IC testing easy. For 
use directly with P6230 family probes or others 
vis the included signal pins. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Td 1/ 150 400 MHz 
I Ll r\ FOUR-CHANNEL OSCILLOSCOPES 



2400 

SERIES 



ORDERING INFORMATION 



2467B*^ 400 MHz OsciUoscope $11,990 

Includes: MCP CRT; four P6137 lOX 1.3 m 
probes with accessories; 2 A, 250 V fuse 
(159-0021-00); zip lock accessory pouch 
(016-0537-00); blue plastic CRT filter 
(378-0199-03); clear plastic CRT filter; snap ac- 
cessory pouch (016-0692-00); front cover; 
power cord (161-0104-00); Operator’s Manual 
(070-5854-01). 

2465B 400 MHz Oscilloscope $5,850 

Includes: Two P6137 lOX 1.5 m probes with ac- 
cessories (P6136); 2 A, 250 V fuse 
(159-0021-00); zip lock accessory pouch 
(016-0537-00); blue plastic CRT filter 
(378-0199-03); clear plastic CRT filter; snap ac- 
cessory pouch (016-0692-00); front cover; 
power cord (161-0104-00); Operator’s Manual 
(070-6014-00). 

2455B 250 MHz Oscilloscope $5,350 

Includes: Same as 2465B. 

2445B 150 MHz Oscilloscope $3,695 

Includes: Same as 2465B, except two P6136 Op- 
tion 25 lOX 1.5 m probes; Option 01, 1.3 m 
probe 

2465BDV 400 MHz Oscilloscope $9,900 
Includes: Same as 2465B, plus DMM (Option 
01), TV (Option 05), CTT/WR (Option 09), GPIB 
(Option 10), and two additional P6137 probes 
(Option 22). Provides most cost-effective com- 
bination of these options. 

2465BDM 350 MHZ Oscilloscope $9,000 
Includes: Same as 2465B, plus DMM (Option 
01), CTT/WR (Option 09), GPIB (Option 10), and 
two additional P6137 probes (Option 22). Pro- 
vides most cost effective combination of these 
options. 

2465BCT 400 MHz Oscilloscope $7,700 
Includes: Same as 2465B, plus CTT/WR (Option 
09), GPIB (Option 10), and two additional 
P6137 probes (Option 22). Provides most cost- 
effective combination of these options. 



INSTRUMENT OPTIONS 
Option 01***^— Digital Multimeter + $1,550 
Includes: Same as standard instruments, plus 
probe set (012-0941-00); temperature probe 
(P6602); probe set accessories (020-0087-00). 
Option 05— TV Waveform Measurement 
System +$1,150 

Includes: Same as standard instruments, plus 
CCIR graticule CRT filter (378-0199-04); NTSC 
graticule CRT filter (378-0199-05); polarized 
collapsible viewing hood (016-0180-00). 
Option 06— Counter/Timer/TYigger+ $1,050 
Includes: Same as standard instruments, plus 
20 grabber tips (206-0222 00); two 10 inch 10 
wide comb (012-0747-00). 

Option 09**** — Counter/Timer/Trigger and 
Word Recognizer +$1,450 

Includes: Same as standard instruments, plus 
a word recognizer probe (010-6407-01); 20 grab- 
ber tips (206-0222-00); two 10 inch 10 wide 
comb (012-0747-00). 

Option 10— IEEE-488 GPIB Interface + $930 
Includes: Same as standard instruments, plus 
Instrument Interface Guide. 

Option IE — External Clock + $200 

MULTIPLE OPTION ALLOWANCE (MOA) 
When a 2467B or 2465B instrument is ordered 
with more than two of the above options, a 
special price allowance is applied. This 
allowance is not applicable to the 2465BDV, 



2465BDM, or the 2465BCT. 

Option 2A— MOA for combining 
two of the above options. -$250 

Option 3A— MOA for combining 
three of the above options. - $ 500 

Option 4A— MOA for combining 
four of the above options. - $750 

OTHER INSTRUMENT OPTIONS 
Option Bl— Service manual. (For 
2445B/2455B/2465B/2467B) Stan- 
dard manual. + $50 

(For Options/Special Editions) In- 
cludes standard manual plus op- 
tions manual. + $50 

Option IR**— Configure 
Oscilloscope for Rackmount. + $320 



Includes: Same as bench model instrument (ex- 
cept pouch) plus rackmount hardware and 
slide-out assemblies. 

Option 2R— Rackmount for instru- 
ments equipped with Option 01 + $45 




Option IT— Transit Case. +$185 

Option 11 * *— Rear Panel Probe Power. + $ 195 
Option 22— Two additional match- 
ing probes. + $320 

Option 11 may not be ordered with Option 
09 or the 2445R 

** Option 09 includes Option 06. 

* Option IR may not be ordered with Option 
01, 2465BDM, or 2465BDV. For rackmount- 
ing instruments equipped with Option 01, 
order Option 2R. 

** Option 01 is not available with the 2467B 
NOTE: Options are not retrofittable with field 
upgrade kits 

INTERNATIONAL POWER PLUG OPTIONS 

Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 

Option A4— North American 240 V, 60 Hz. 
Option A5 — Switzerland 220 V, 50 Hz. 
WARRANTY^PLJUS SERVICE PLANS 
See page 562 
Ml— (2467B/2465B/2455B 
2 Calibrations. +$144 

Ml— (2445B) 2 Calibrations. + $144 

(Special Editions) 2 Calibrations + $167 
M2— (2455B) 2 Yeare Service. + $360 

M2— (2467B/2465B) 2 Years Service. + $367 
M2— (2445B) 2 Years Service. + $302 

(Special Editions) 2 Years Service + $374 
M3 — (2455B) 2 Years Service and 
4 Calibrations. + $695 

M3— (2465B/2467B) 2 Years Service 
and 4 Calibrations. + $655 

M3— (2445B) 2 Years Service 
and 4 Calibrations. + $590 

(2455B) 5 Calibrations + $399 

(Special Editions) 2 Years Service 
and 4 Calibrations. +$709 

M4— (2467B/2465B) 5 Calibrations. + $344 
M4 — (Special Editions) 5 Calibrations. + $399 
(2455B) 5 Calibrations + $1,075 

M5— (2467B/2465B) 9 Calibrations 
and 2 Years Service. + $983 

M5— (Special Editions) 9 Calibrations 
and 2 Years Service. + $1,089 

M5— (2445B) 9 Calibrations and 
2 Years Service. + $918 
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OPTIONAL ACCESSORIES 



Rackmount Conversion Kit — Not 
compatible with Option 01. Order 
016-0826-01 $395 

Probe Power Extender Cable for 
Rackmount Instrument With 
Option 11— Order 020-0104-00 $490 

Word Recognizer Extender 
Cable for Rackmount Instru- 
ment With Option 09 and 
2465B CT— Order 020-0103-00 $350 

GPIB Cables — Double shield, low 
EMC. 

(1 m) Order 012-0991-01 $140 

(2 m) Order 012-0991-00 $160 

(4 m) Order 012-0991-02 $210 

Viewing Hoods — 

(Polarized Collapsible) 

Order 016-0180-00 $60 

(Folding Light Shield) 

Order 016-0592-00 $15 

(Folding Binocular) 

Order 016-0566-00 $21 

Protective Waterproof Vinyl 
Cover— Order 016-0720-00 $25 

Carrying Case — 

Order 016-0792-01 $221 

Carrying Strap — 

Order 346-0199-00 $17.50 

DC Power 

1105 $2,090 

1106 $1,580 

DC Inverter— 1107 $1,175 



RECOMMENDED PROBES 

P6137— lOX Passive Probe for use 

with 2467B, 2465B, 2465B, 2445B. $160 

P6202A— lOX FET Probe. $735 

P6230— lOX Bias/Offset Probe. $420 

P6056— lOX, 500Q Passive Probe 

for 50 n inputs. $200 

P6057— lOOX, 5000 Q passive 

probe for 50 0 input. $195 

P6602— Temperature Probe. $260 

Current Probes— 

A6302 $625 

A6303 $1,180 

P6021 $450 

P6022 $495 

A6901— Ground Isolation 
Monitor $760 

A6902B Voltage Isolator — For 
floating measurements. $1,980 

DIGITIZING CAMERA SYSTEM 
DCSOl Option 2 A— Digitize 
waveforms from scope screen. $6,605 

S58DC02— 2467B/DCS Interface 
GPIB Driver. $295 

RECOMMENDED CAMERAS 
C-30BP Option 01 — General 
Purpose. $1,665 

C-5C Option 02 — Low Cost. $465 

RECOMMENDED CART 
K212— For on-site mobility. $350 

SERVICE MANUALS 

(2467B/2465B) Order 070-6863-00 $50 

(2455B/2445B) Order 070-6862-00 $50 

(Options) Order 070-6864-00 $ 2 5 



SOFTWARE 

For additional information see the Tbst and 
Measurement Software section. 

EZ-TEK 2400 PC Test Program 
Generator— For instruments with 
GPIB; used with IBM PC/XT/AT 
and compatibles. Requires GURU 
hardware. Order S49F103 $250 

GPIB User’s Resource Utility 
(GURU)— Includes GPIB-PC inter- 
face board, GPIB cable, software, 
and documentation. 

Order S3FG100 $995 

TECHNICAL ASSISTANCE SERVICES 
When you need technical assistance to sup- 
plement your own resources, Tektronix can ar- 
range the services of an application engineer 
skilled in meeting your needs. For more in- 
formation, see the total solution Section or 
consult you local sales engineer. 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your instru- 
mentation investment. See Customer Training 
Section for information. For further informa- 
tion, or to enroll, call us at 1-800-835-9433 
ext. 430. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TP U' 100 MHz field SERVICE 
I LL r\ DUAL TRACE OSCILLOSCOPES 



2300 

SERIES 



2300 Series Portable Analog Oscilloscopes 




2336 shown above. 



2335/2336/2336YA/ 

2337 



TYPICAL APPLICATIONS 

• Rugged Field Service 

• Computer Peripheral Service 

• Communication Equipment Service 

BENEFITS 

• Three-Year Warranty— Five Year 
Option 

• UL Listed, CSA 

FEATURES 

• DC to 100-MHz Bandwidth 

• 5 mV/DIv to 5 V/Div 

• 5 ns/Div Sweep Rate 

Designed for Field Service 

The 100 MHz 2300 Series oscilloscopes are 
the most rugged and durable instruments 
in their bandwidth. Offering a one-piece 
case, fliptop cover, scratch resistant front 
panels, the ability to withstand shocks of 
50 g’s, and meet the environmental 
specifications for Class 3 instrumentation 
as prescribed in MIL-T28800, in an in- 
dustry standard size make these the 
ultimate field-service oscilloscopes. 



Flexibility 

All 2300 Series oscilloscopes are dual 
channel, dual trace, and delayed sweep 
dc to 100 MHz oscilloscopes. The 2336 and 
the 2336YA feature DELTA TIME on the 
fliptop front cover, while the 2337 
features DELTA TIME as well as a DMM. 
The controls for these features are con- 
veniently and logically located in the 
cover as well. The DELTA TIME and DMM 
readouts emanate from a backlighted 
LCD for clear viewing at any angle. The 
CRT produces bright, highly visible traces 
that are viewable in most light conditions. 
The 2335 is rackmountable for system 
configurations. The 2336YA also features 
a 5000 hour elapsed time indicator (ETI), 
extra manuals, and an extra set of probes. 

Ease of Operation 

The front panel layout features logical 
groupings of switches and knobs to avoid 
errors and delays during operation. Auto- 
trigger allows triggering on waveforms 
with repetitive rates down to approx- 
imately 10 Hz. Vertical deflection factors 



range from 5 mV/div to 5 V/div with a 
variable control to increase the sensitivity 
to at least 2 mV/div. Variable sweep speeds 
range from 0.5 s/div to 50 ns/div, with a 
XIO magnifier that can increase the 
sweep speed to 5 ns/div. 

National Stock Numbers are assigned for 
all 2300 Series oscilloscopes. Check the 
Logistics Data Book for information. 



CHARACTERISTICS 

The following characteristics are common to 
the 2335, 2336, 2336YA, and 2337 oscilloscopes 
except where indicated. 



VERTICAL SYSTEM 
(IWo Identical Channels) 

Bandwidth and Rise Time 



-15 to +40®C 


40 to 55* *C 


dc to at least 


dc to at least 


100 MHz. 3.5 ns 


85 MHz, 4.15 ns 



Bandwidth Limit— 20 MHz by bandwidth 
limit switch. 

Lower - 3 dB Point AC Coupling— IX Probe: 
10 Hz or less. lOX Probe: 1 Hz or less. 
Deflection Factor- 5 mV/di v. 1-2-5 sequence. 
Accuracy ±3%. Uncalibrated: Continuously 
variable between steps and to at least 2 mV/div. 
Display Modes— CH 1, CH 2, Add CH 2 (nor- 
mal and inverted). Alternate, Chopped ( * 275 
kHz rate). 

Common-Mode Rejection Ratio (common- 
mode signals of 6 div or less)— 2335, 2336, 
2337: ^25:1 at 10 MHz; 10:1 at 100 MHz. 
Channel Isolation — >100:1 at 25 MHz. 
Input R and C — 1 MO ±2% paralleled by 20 
pF ±10%. 

Maximum Input Voltage — AC or dc coupled, 
400 V (dc + peak ac) or 500 V p-p ac at 1 kHz 
or less. 

HORIZONTAL SYSTEM 

Time Base A— 0.05 /is^div to 0.5 s/div (1-2-5 se- 
quence). XIO magnifier extends maximum 
sweep rate to 5 ns/div. 

Time Base B— 0.05 /xs/div to 50 m&div (1-2-5 
sequence). XIO magnifier extends maximum 
sweep rate to 5 ns/div. 

Variable Time Control— Time base A provides 
continuously variable uncalibrated sweep rates 
between steps and to at least 1.25 s/div. 



Time Base A and B Accuracy*^ 





20 to 


-15 to 




30*C 


+55*C 


Un magnified 


±2% 


±3% 


Magnified 


±3% 


±4% 



* ^ Full ten divisions. 



Display Modes — A, A intensified by B, B 
delayed. 
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TdU' 100 MHz FIELD SERVICE 
I Ll r\ DUAL TRACE OSCILLOSCOPES 



2300 

SERIES 



CALIBRATED SWEEP DELAY 

Delay Time Range — Continuous from 50 ns to 
at least 5 s after start of delaying sweep. 

Differential Time Measurement Accuracy*^ 





15 to 


-15 to 




30*C 


+55®C 


2335 


0.75%-f0.015 


1.5%-f0.015 




major dial div 


major dial div 


2336/2337 


±1% of read- 


±2.5% of read- 


2336YA 


ing ±1 count 


ing ±1 count 



2336 YA only: 10 to 55 °C is 2% of read- 
ing ±1 count. 

Jitter— One part or less in 20,000 (0.005%) of 
10 times the A Sweep Time/Div setting. 

TRIGGERING 

A Trigger Mode — Normal: sweep runs when 
triggered. Automatic: sweep free-runs in 
absence of a triggering signal and for signals 
below 30 Hz. Single Sweep: sweep runs once 
on first triggering event after reset selector is 
pressed. (LED indicates when sweep is trig- 
gered and when single sweep is ready.) 



A and B Trigger Sensitivity 



2335,2336 

2337 


Internal 


External*’ 


External 

■rlO*^ 


20 MHz 


0.3 div 


50 mV 


500 mV 


100 MHz 


1.1 div 


150 mV 


1.5 V 


2336YA 


25 MHz 


0.3 div 


50 mV 


500 mV 


100 MHz 


1.0 div 


150 mV 


1.5 V 


150 MHz 


1.1 div 


300 mV 


3 V 



** External B Trigger sensitivity is not ap- 
plicable to the 2335. 



Trigger Coupling— AC (-3 dB 20 Hz), dc, LF 
REJ attenuates signals above 50 kHz. B TYig- 
ger coupling is ac only. 

A Trigger Holdoff— Acyustable control per- 
mits stable presentation of repetitive 
waveforms 

ATime B Trigger Modes — (2336, 2336YA and 
2337 only): Provides two intensified zones on 
CRT trace for differential time measurements. 
Time difference between two intensified zones 
determined by B Delay Time Position and 
ATime Position controls, and is displayed on 
LCD readout. 

Runs After Delay — B Sweep starts immedi- 
ately after the delay time selected by the Delay 
Time Position control and is independent of B 
trigger signal. 

Triggerable After Adjustable Delay Time— 
B Sweep Trigger sourced from a composite of 
CH 1 and CH 2; CH 1 only, CH 2 only or from 
the Ext Trigger input connector. 

Jitter— 2335, 2336, 2337: 1.0 ns or less at 100 
MHz. 2336YA: 0.5 ns at 100 MHz. 

A Trigger View— A spring-loaded pushbutton 
overrides other vertical controls to display the 
signal used to trigger the A Sweep. This con- 
trol provides quick verification of the (trigger) 
signal and permits a time comparison between 
the vertical input signal and the trigger signal. 
Deflection Factor is 100 mV/div ±40% (1 V/div 
with Ext -10). 

Level and Slope— Internal: Permits selection 
of triggering at any point on positive or nega- 



tive slope of vertical input signal. Level acyust- 
ment: Through at least ±1 V in Ext; through 
at least ±10 V in Ext -10. 

A Sources— Vertical Mode, CH 1, CH 2, Line, 
Ext, Ext -10. 

B Sources — (2336, 2336YA and 2337 only) 
ATime runs after delay. Vertical Mode, CH 1, 
CH 2, Ext (all modes ac coupled). 

External Inputs— R and C: 1 MO ±10%, 20 pF 
-f 30%. 400 V (dc-Fpeak ac) or 500 V ac p-p at 

1 kHz or less. 

X-Y OPERATION 

Full Sensitivity X-Y (CH 1 Horizontal, CH 

2 Vertical)— 5 mV/div to 5 V/div (1-2-5 se- 
quence), accurate ±5% from 0 to -*-40®C, ac- 
curate ±8% from -15 to -f 55°C. X axis band- 
width: dc to ^2 MHz. Y-axis bandwidth: dc to 
>100 MHz. Phase difference between 
amplifiers: ^3° dc to 200 kHz. 

CRT AND DISPLAY FEATURES 

CRT — 8x10 div (8 mm/div) display. Horizontal 
and vertical centerlines further marked in 0.2 
div increments. Accelerating potential: 18 kV. 
GH (P31) phosphor. 

Graticule— Internal, nonparallax, nonillumin- 
ated; markings for measurement of rise time. 
Beam Finder— Compresses trace to within 
graticule area to locate an offscreen signal. 
Z-Axis Input— P\)sitive-going, dc coupled 
signal decreases intensity; 5 V p-p signal causes 
noticeable modulation at normal intensity; dc 
to 20 MHz. 

, OTHER CHARACTERISTICS 
Amplitude Calibrator— 0.2 V accurate ±1% 
from 0 to 40 ®C, ±1.5% from -15 to -i-55°C. 

POWER REQUIREMENTS 

Line Voltage Ranges — 100 to 132 V ac and 200 
to 250 V ac. Option 03: 90 to 115 V ac or 180 
to 230 V ac. 

Line Frequency — 48 to 440 Hz. 

Maximum Power Consumption — 35 W at 
115 V, 60 Hz. 



ENVIRONMENTAL 

The 2335 Oscilloscope meets environmental 
capabilities for Class 3, type 3, style D in- 
struments as prescribed in MIL-T-28800C. The 
2336, 2336 YA and 2337 Oscilloscopes meet the 
environmental capabilities for Class 3, Type 3, 
Style D instruments as prescribed by MIL- 
T-28800 except as indicated herein to avoid 
potential damage to the LCD readout. 
Ibmperature (Forced-air ventilation during 
normal operation) — 2335 Operating: -15 to 
-f 55®C. Nonoperating: -62 to -f85®C. 

2335 Option IR (Rackadapted)— Operating 
temperature inside equipment rack: -15 to 
-F 55 ®C. Max exhaust-fan temperature: -f 65 °C. 
Nonoperating: -62 to -f85®C. 

2236/2237 Operating: -15 to -f 55°C. Nonop- 
erating: -40 to -f80®C. 

Altitude — Operating: Sea level to 4600 m 
(15,000 ft). Nonoperating: Sea level to 15 000 
m (50,000 ft). 

Vibration — Test samples subjected to 
sinusoidal vibration in X, Y, and Z-axes; fre- 
quency varied from 10 to 55 to 10 Hz in one 
minute cycles for 15 minutes. Tbtal displace- 
ment: 0.025 in. p-p (4 g’s at 55 Hz). 
Humidity Operating and Nonoperating — 
2335: 95%, five cycles (120 hours), referenced 
to MIL-T-28800B Paragraph 3. 9. 2. 2. 

2336, 2336YA and 2337-Operating: 90% (72 
hours) at -f55°C. 

2336, 2336YA, 2337 and DMM: Operating: 90% 
(24 hours) at -f 35°C and 70% (24 hours) at 
-f50°C. 

2336, 2336YA, 2337 and DMM: Nonoperating. 
90% (72 hours) at -f60®C. 

Shock— Operating: 50 g’s, sine, 11-ms dura- 

tion, 3 shocks per axis along each msyor axis. 
Tbtal of 18 shocks. 

Electromagnetic Compatibility (EMC)— Tbst 
samples in compliance with the Class 3 
requirements of MIL-STD-461B using pro- 
cedural steps outlined in MIL-STD-462. In- 
crease RS03 requirements from 1 V/m to 10 
V/m. For REOl, use 500 Hz to 30 kHz in place 
of 30 Hz to 30 kHz. 



PHYSICAL CHARACTERISTICS 





2335, 2336, 


2335 Option 


1R 




2336YA, 


2337 Cabinet 


Rackmount 


Dimensions 


mm 




in. 


mm 




in. 


Width 


274 




10.8 


483 




19.0 


w/handle 


315 




12.4 








Height 








133 




5.2 


w/feet/pouch 


210 




8.3 








w/o pouch 


135 




5.3 








Depth 








378 




14.9 


w/o front cover 


430 




17.0 








handle extended 


528 




20.8 










2335 






2336, 2336YA, 2337 




Weight* 


kg 


lb 


kg 


lb 


kg 


lb 


Net (w/o accessories or pouch) 


7.7 


17.0 


8.0 


17.8 


11.7 


25.8 


Net (w/accessories & pouch) 


8.6 


19.0 


8.9 


19.6 


12.6*^ 


27.8*1 


Shipping 


10.6 


23.5 


10.9 


24.1 


16.9 


37.3 


No pouch for 2335 Option IR. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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^OOff With Digital Multimeter 

The following characteristics are unique to the 
2337. 

DC VOLTAGE 

Full Scale Ranges— 2 V (autoranging to 200 
mV); 200 V (autoranging to 20 V); and 500 V. 
Resolution— 100 at 200 mV full scale. 



Accuracy 



15 to 35°C 


Within ±0.15% of reading 
±1 count 


-15 to +15°C 


Add ±0.01% for every 
below +15°C 


35 to 55°C 


Add ±0.01% for every °C 
above +35^ 


>80% Relative 


Add ±0.25% of reading ±3 


Humidity 


counts 



Input Resistance— 10 MO ±0.25%. 
Rejection Ratio — Normal-Mode: 60 dB 
minimum at 50 and 60 Hz. Common-Mode: 100 
dB minimum at dc, 60 dB minimum at 50 and 
60 Hz. 

Response Time— Within 3 s (no autorange); 
within 9 s (up range); within 7 s (down range). 
Maximum Input Voltage — 500 V (dc-ppeak 
ac) at 60 Hz (between positive and negative in- 
puts or between either input and ground). 

AC VOLTAGE 

Full Scale Ranges— 2 V (autoranging to 200 
mV); 200 V (autoranging to 20 V); and 350 V. 
Crest Factor (When peak voltage input is < 3 



times full scale) 


-6. 


Accuracy* 1 




15 to 35^ 


Within ±3%, ±6 counts*\ 
20 Hz to 20 kHz 


-15 to +15^ 


Add ±0.05% for every °C 
below +15°C 


35 to 55°C 


Add ±0.05% for every °C 
above +35°C 


* * Nonsine waves: Derate below 50 Hz. For 
crest factors >3, add +0, -1% of reading. 



Input Impedance — Resistance 10 MO ±0.25% 
in series with input blocking cap. Capacitance 
(20 V, 200 V, and 350 V range) < 150 pF; (200 
mV, 2 V range) <220 pF. 

Common-Mode Rejection Ratio— 60 dB 
minimum at 50 and 60 Hz, 2 V range; 53 dB 
minimum at 50 and 60 Hz, 200 V and 300 V 
ranges. 

Response Time— Within 3 s (no autorange); 
within 9 s (up range); within 7 s (down range). 
Maximum Input Voltage — 500 V (dc + peak 
ac) at 60 Hz (between positive and negative in- 
puts or between either input and ground). 



RESISTANCE 

Full Scale Ranges— 2 kfl (autoranging to 
200 n); 200 kO (autoranging to 20 kfl); 20 Mfi 
(autoranging to 2 MB). 

Resolution— 0.1 B. 



Accuracy 



15 to 35°C 


Within ±0.5% ±2 counts 
+0.4 B 


-15 to +15°C 


Add ±0.05% for every °C 
below +15°C 


35 to 55°C 


Add ±0.05% for every 
above +35°C 


>80% Relative 


Add ±1% of reading ±8 


Humidity 


counts 


Response Time- 


— <4 s. 


Maximum Input Voltage— 500 V (dc + peak 
ac) at 60 Hz (between positive and negative in- 
puts or between either input and ground). 



ORDERING INFORMATION 

2335 Oscilloscope S3, 940 

Includes: Two P6108A lOX probes; accessory 
pouch (016-0674-00); zip lock accessory pouch 
(016-0537-00); clear CRT implosion shield (337- 
2781-00); installed, blue CRT implosion shield 
(337-2760-00); two 1 A fuses (159-0022-00); 

A fuse (159-0025-00); power cord (161-0104- 
00); operator manual (070-4115-00). 

2336 Oscilloscope With ATime $4,270 

Includes: Same as 2335, instruction manual 
(070-4117-00) instead. 

2336YA Oscilloscope With ATime, 

Elapsed Time Meter, Extra 
Accessories and Manuals $4,490 

Includes: Same as 2336 plus P6101A probe; 
three probe tip adaptors Q03-0051-01); three 
spring tip adaptors (206 0060-00); operator 
manual (070-5010-00); service manual 
(070-5011-00). 

2337 Oscilloscope With ATime and 

DMM $4,700 

Includes: Same as 2335, instruction manual 
(070-4119-00) instead. 

OPTIONS 



Option 03 — 100 V7200 V, ac 
nominal, 48 to 440 Hz. 


NC 


Option IR — (2335 only) Rack 
Conversion. 


+ $375 


CONVERSION KIT 
Rackmount Conversion — 2335 
only. Order 016-0468-00 


$390 



INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A 5— Switzerland 220 V, 50 Hz. 
WARRANTY-PLUS SERVICE PLANS 
See Customer Service Section 



Ml — (2335) 2 Calibrations. + $153 

Ml— (2336/2336YA) 2 Calibrations. + $184 
Ml— (2337) 2 Calibrations. + $205 

M2— (2335) +2 Years Service. +$171 

M2— (2336/2336YA) +2 Yearn 
Service. + $202 

M2— (2337) +2 Years Service. +$254 

M3 — (2335) +2 Years Service & 4 
Calibrations. + $477 

M3— (2336/2336YA) 2 Yeare Service 
& 4 Calibrations. + $569 

M3— (2337) 2 Years Service & 4 
Calibrations. + $664 

M4 — (2335) 5 Calibrations. + $366 

M4— (2336/2336YA) 5 Calibrations. + $437 
M4 — (2337) 5 Calibrations. + $490 

M5 — (2335) 9 Calibrations +2 Years 
Service. + $826 

M5— (2336/2336YA) 9 Cahbrations 
+ 2 Years Service. + $985 

M5 — (2337) 9 Calibrations +2 Years 
Service. + $1,131 

OPTIONAL ACCESSORIES 
Battery Pack— Order 1106 $1,580 

DC Power— Order 1107 $1,175 

RECOMMENDED PROBES 

See Signal Acquisition Section for complete 
descriptions. 

P6108A— lOX probe. $75 

P6202A— lOX FET probe. $735 

P6022 — Current probe. $495 

P6062B— IX/lOX probe. $175 

A6902B Voltage Isolator— For 
floating measurements, see page 
543. $1,980 

RECOMMENDED CAMERA 
C-5C Option 04 — Includes 
016-0359-01 adaptor and flash 
(camera mount not provided). $495 

RECOMMENDED CART 
K212 Portable Instrument Cart — 

For on-site mobility. $350 
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2200 Series Portable Analog Oscilloscopes 




2236 



TYPICAL APPLICATIONS 

• Digital Design and Testing 

• Field Service 

• Amplifier Design and Testing 

BENEFITS 

• Gated Counter Measurements/ATIme 

• UL Listed, CSA 

• Channel 1 AC and DC Volts 

• Full Function DMM—5000 Counts 

• Three-Year Warranty— Five-Year 
Option 

FEATURES 

• DC to 100-MHz Bandwidth 

• Integrated Counter/TImer/DMM 

• Lightweight, Easy to Use 

• 2-mV Sensitivity 

• 5-ns/Dlv Sweep Rate 

• 100-MHz Counter 

The 100-MHz 2236 introduces a new con- 
cept in waveform measurement: a 
100-MHz counter/timer/DMM, integrated 
into the scope’s vertical, horizontal, and 
trigger systems. This convenient feature 
simplifies setups (by allowing con- 
solidated set-ups and combinations of 
measurements), heightens measurement 
confidence, and expands the scope’s 
versatility. The 2236 replaces mental 



gymnastics and roundabout problem- 
solving with simple, direct, accurate 
digital readouts that supplement your 
analog measurements. 

The Tbk 2236 provides easy, accurate, and 
versatile measurements through micro- 
processor-driven waveform analysis. 
Autoranged and autoaveraged counter/ 
timer measurements are made on the 
signal triggering the A sweep or, in gated 
modes, on the signal triggering the B 
sweep. Autoranged DMM measurements 
are made through floating DMM side in- 
puts and up-range at 5000 counts. Chan- 
nel 1 voltage measurements made on 
Channel 1 signal include: dc, relative dc, 
relative and true ac RMS voltages self- 
testing includes power-on and user inter- 
active routines. 

The 2236 uses intensified markers on- 
screen to define the area to be measured 
on a burst or short duration pulse train. 
Gated counter measurements are made 
via the B trigger with operator prompting 
and automatic digital readout of results 
(see Figures 1, 2, 3). With period averag- 
ing, the 2236 can make low-frcqucncy 
measurements instantly, in contrast to 
the several seconds delay encountered on 
conventional counter/timers. 

The scope and DMM can be applied 
simultaneously, with concurrent COT and 



digital-readout displays. The .same probe 
feeds data to the scope and provides in- 
formation to the DMM, thus eliminating 
tangled leads and extra set-up time re- 
quired to obtain true ac RMS or dc voltage 
readings (see Figure 4). 

DMM autoranging simplifies set-up. An 
ohmmeter range of 2 Gfi— one hundred 
times the range of most such devices— 
allows service technicians to quickly pin- 
point even small amounts of transformer 
leakage, or designers to accurately check 
the insulating property of capacitors (see 
Figure 7). 

Frequency, period, and width measure- 
ments are pushbutton simple, with ac- 
curacies to 0.001% and beyond. On- 
screen operator prompts further ensure 
failsafe set-up (see Figure 8). 

An audible, automatic diode/junction 
detection and continuity signal saves both 
time and interpretation errors by allow- 
ing the operator to concentrate on prob- 
ing rather than on observing the front 
panel (see Figure 9). 

In strong testimony of the incomparable 
reliability of the 2000 Family of 
oscilloscopes, Tbk offers a three year war- 
ranty: labor and parts (including COT), 
excluding probes. Beyond the “basic 
three years” of warranty coverage, Tbk 
will extend your service coverage up to 
five years, offering you a choice of three 
practical service plans to meet your 
specific service needs. 

2235 



TYPICAL APPLICATIONS 

• Field Service 

• Design 

• Component Testing 

BENEFITS 

• Large, Bright CRT 

• 10X Probes Included 

• Three-Year Warranty— Five-Year 
Option 

• UL Listed, CSA Certified 

FEATURES 

• DC to 100 MHz Bandwidth 

• Lightweight, Easy to Use 

• 2-mV Sensitivity 

• 5-ns/Dlv Sweep Rate 

• Advanced Trigger System 

• Trigger View 

• Delayed Sweep Measurements 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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The 100-MHz 2235 offers high value and 
high performance. The low price is made 
possible by the 2200 Series innovative 
architecture. Yet it has the needed 
features, operational simplicity, and (not 
least) solid reliability. And all are backed 
by a three-year warranty on all parts and 
labor, including the CRT (excluding 
probes). 

The 2235 ensures measurement quality 
and reliability while reducing instrument 
cost. 

Tbk started with the innovative architec- 
ture of the 2200 Series: fewer boards, 
fewer mechanical parts, less cabling and 
electrical connectors. This approach, plus 
advanced circuit design and a focus on 
essential features, has provided a scope 
that’s more accurate, more reliable, 
lighter and more serviceable— and 
simpler to use— than any other 100 MHz 
scope. 

The 2235 delivers 2 % vertical and hori- 
zontal accuracy in normal operation. 
Accuracy of 3% or better is maintained 
across a wide range of environmental ex- 
tremes. Trace noise, chop noise, vertical 
aberrations, and sweep interference have 
been reduced to a minimum. Delay jitter 
of 1:20,000 ensures excellent timing 
measurement resolution. Triggering is 
sensitive to 0.3 div at 10 MHz. There’s a 
trigger view for simplifying set-ups; single 
sweep for photographing transients; 
bandwidth limit for noisy environments; 
and a bright, high-resolution 14 kV dome 
mesh CRT. 

2235 Option 01 

(AN/USM-488) 

BENEFITS 

• DC to 100-MHz Bandwidth 

• National Stock No. 6625-01-187-7847 

• UL Listed, CSA Certified 

FEATURES 

• Meets or Exceeds MIL-T-28800C and 
MIL-STD-461B Part 4 for EMC/EMI 

Comparable in performance to the stan- 
dard 2235, the 2235 Option 01 version has 
impressive features. It meets the rigid en- 
vironmental capabilities for Class 5 in- 
struments as prescribed in MIL-T-28800C. 



Electromagnetic interference is improved 
over the standard 2235, and meets MIL- 
STD-461B part 4 requirements. It has 
ac^ustable graticule illumination as well 
as uncalibrated indicator lights for both 
the horizontal time base and the vertical 
channels. HF REJ and LF REJ filtering 
expand flexibility for trigger coupling. 

For your convenience we’ve also included 
a protective front-panel cover, accessory 
pouch, P6101A IX 2-meter probe, 
binocular viewing hood, BNC T connec- 
tor, BNC male-to-binding post, two IC 
grabber tips and a service manual. 

CHARACTERISTICS 

The following electrical characteristics are 
common to the 2236, 2235, and 2235 Option 
01 except where noted. 

VERTICAL SYSTEM 
(TWO IDENTICAL CHANNELS) 
Bandwidth ( - 3 dB) and Rise Time— 100 MHz 
and 3.5 ns, derated to 90 MHz at 2 mV/di v and 
outside 0 to +35®C. Bandwidth Limit: 20 MHz 
± 20 %. 

Deflection Factor— 2 mV to 5 V/div at ±2%. 
Accuracy derated ±3% outside +15 to +35®C 
( + 10 to +35°C, 2235 Option 01). Continuous- 
ly variable between steps by at least 2.5:1. 
Step Response Aberrations — 2235 and 2235 
Option 01: +4%, -4%, 4% p-p (2 mV to 
0.5 V/div). 

2236: +4%, -4%, 4% p-p (5 mV to 0.5 V/div), 
+ 5%, -5%, 5% p-p (2 mV/div). 

Display Modes — CH 1, CH 2, CH 2 Invert, 
Add, Alternate, Chop (500 kHz). 
Common-Mode Rejection Ratio — At least 
10:1 at 50 MHz for signals of 6 div or less (10:1 
at 80 MHz 2235 Option 01). 

Input R and C— 2235 and 2235 Option 01: 1 
MQ, 20 pF. 2236: 1 MO, 22 pF. 

Maximum Input Voltage (ac and dc 
Coupled)— 400 V (dc + peak ac) or 800 V (p-p 
to 10 kHz). 

Channel 1/Channel 2 Isolation — 100:1 at 
50 MHz. 

HORIZONTAL SYSTEM 

Sweep Rate — A Time Base: 0.05 fiS to 0.5 s/div. 
lOX Mag: 5 ns/div. B Time Base: 0.05 /xs to 50 
ms/div in 1-2-5 sequence. lOX Mag: 5 ns/div. 
Sweep Linearity— ±5% over any two of 
center eight divisions. 



Accuracy*' 





15 to 35®C 


0 to 50 ®C 


Unmagnified 


±2% 


±3% 


Magnified 


±3% 


±4% 



*' iO to 35°Cfor 2235 Option OL 

Display Modes— A, Alternate (A Intensified 
and B Delayed), and B. 



CALIBRATED SWEEP DELAY 

Delay Time Range — Continuously variable 
with 10-turn control from <0.5 + 300 ns to 
>10 div. 

Differential Delay Time Accuracy — (2235 
and 2235 Option 01) ±1% ( + 15 to +35®C); 
±2% (0 to +50®C). 

ATime Measurement Accuracy — (2236) Max 
accuracy equal to time base accuracy ± 50 ps. 
Time Base Accuracy With Standard Oscillator: 
10 ppm (0.001%); with Option 14 TCXO 
(Tbmperature Compensated Crystal Oscillator): 
0.5 ppm (0.00005%). 

Delay Jitter— 2236: 10,000:1 (0.01%). 2235 
and 2235 Option 01: 20,000:1 (0.005%). 

TRIGGERING 



A 'Mgger Sensitivity 



2235/2235-01 


Internal 


External 
(p-p volts) 


10 MHz 


0.3 div*' 


35 mV 


60 MHz 


1 .0 div 


120 mV 


100 MHz 


1.5 div*' 


200 mV *2 


2236 


10 MHz 


0.35 div 


40 mV 


60 MHz 


1.2 div 


150 mV 


100 MHz 


1.5 div 


250 mV 


2236 CTM 


10 MHz 


0.5 div 


50 mV 


60 MHz 


1.5 div 


160 mV 


100 MHz 


2.0 div 


300 mV 


B Trigger (Internal Only) Sensitivity 


10 MHz 60 MHz 100 MHz 


2235 & 2235 






Opt 01 


0.35 div 


1.0 div 1.5 div 


2236 


0.4 div 


1.2 div 1.5 div 


2236 CTM 


0.5 div 


1.5 div 2.0 div 



*^0.35 div for 2235 Option 01. 
*2 150 mV for 2235 Option 01. 



TV Trigger Sensitivity— TV Field: 1.0 div of 
composite sync. TV Line: 0.3 div (2235); 0.35 
div (2236 and 2235 Option 01). 

Bandwidth Limiting (bandwidth limit 
switch depressed) — 20 MHz. 
High-Frequency Reject (2235 Option 01 
only)— Attenuates signals above 40 kHz. 
Low Frequency Reject (2235 Option 01 
only) — Attenuates signals below 40 kHz. 
Trigger System Operating Modes — Normal, 
p-p automatic, TV line, TV field, and single 
sweep. 

Trigger View System— Same deflection fac- 
tors as vertical channels with internal sources; 
100 mV/div with ac and dc external, and 1 V/div 
with dc - 10 external. Accuracy: ±20% . Delay 
difference between trigger view (EXT input) 
and either vertical channel: <2.0 ns. 
External Trigger Input — Coupling: ac, dc, or 
dc^lO. 

Variable Holdoff Control — Increases A sweep 
holdoff time at least 10:1. 

Characteristics continued on page 178. 
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GATED FREQUENCY MEASUREMENT 



CHANNEL 1 VOLTS MEASUREMENT 





t 1 
1 1 


Si 






g [ 5. 1 S 




Figure 1. With the B sweep triggered, the fre- 
quency within the intensified zone on the A 
sweep is measured. 



Figured. The average dc or true ac RMS com- 
ponent qf a wavqform is measured directly 
through channel 1 or from the floating DMM 
input. 



GATED PERIOD MEASUREMENT 





Figure 2. With the B sweep triggered, the 
period within the intensified zone on the A 
sweep is measured. 



DELAY TIME MEASUREMENT 







Figure 5. Delay time is measured from the 
start of the A sweep to the start of the inten- 
sified zone 



GATED WIDTH MEASUREMENT 



; 9 7 V .9 g S - J 




Figure 3. With the B sweep triggered, the 
width to be measured is within the intensified 
zone and polarity is selected by the B trigger 
slope control. 



DELTA TIME MEASUREMENT 



9 S g / 9 7 g • 6 




Figured. The time between the tiuo intensified 
zones on the A sweep is measured with up to 
10-picosecond resolution. 



EXTENDED RANGE 
RESISTANCE MEASUREMENT 



! Q 


' Q 


1. 1 


1 1 



Figure 7. (Kl (with 0.01 Q resolution) to 1.99 
GQ, to find hard-to-trace problems like leaky 
capacitors or d^ective tran^ormers. 

OPERATOR PROMPTING 




Figure 8. Error messages and prompts make 
counter/timer/DMM measurements easier. 



DIODE DETECTION AND TEST 




Figure 9. Automatic junction detection dur- 
ing normal resistance measurements first 
displays * DIODE” and then the foruard 
voltage drop to 1%. 

TEMPERATURE MEASUREMENT 






With optional P6602 Probe: From -62 to 
+230°C (-80 to -i-446°F); resolution to 0.1° 
(either range). 

MICROPROCESSOR DIAGNOSTICS 






Automatic power-up and user-interactive 
diagnostic routines simplify CTM service. 

ACCURATE TIME MEASUREMENT 

Time base error only 10 ppm (0.001%) stan- 
dard, and only 0.5 ppm (0.00005%) with op- 
tional temperature compeyisated crystal 
oscillator. 



MEASUREMENT EASE 
AND ACCURACY 

See the measurement you make on the CRT, 
read the result with digital accuracy on the 
9-digit display. 

GATED TOTALIZE MEASUREMENT 

With the B sweep triggered, the events within 
the intensified portion of the A sweep are 
totalized. A single events count can be made 
using single sweep. 

CONTINUITY MEASUREMENT 

For Continuity Measurement Resistances >5 
Q, the message "OPEN” is displayed. <5 D, a 
tone is generated and the message ”SHORT” 
is displayed. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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X-Y OPERATION 



Deflection Factors—Same as vertical system 
(V/div switch in calibrated detent). 

Accuracy 





Y-Axis 


X-Axis 


±15 to +35°C 


±2% 


±3% 


0 to +50®C 


±3% 


±4% 



Bandwidth— Y-Axis: same as scope’s vertical 
system. X-Axis: 2.5 MHz. 

Phase Difference Between X-Axis and Y- 
Axis Amplifiers — ±3® from dc to 150 kHz 
with dc coupled inputs. 

CRT AND DISPLAY FEATURES 

CRT — 8x10 cm display; internal uniUuminated 
graticule (2235 Option 01 is illuminated). Ac- 
celerating potential: 14 kV. GH (P31) phosphor 
standard. 

Controls — Beam Finder, Focus, Separate A 
and B Sweep Intensity, Trace Rotation. 2235 
Option 01 al^ has Variable Scale Illumination. 
Z-Axis Input— DC coupled, positive-going 
signal decreases intensity; 5 V p-p signal causes 
noticeable modulation; dc to 20 MHz. 

OTHER CHARACTERISTICS 
Probe AcUust Signal — (2235/2236) Square 
wave, 0.5 V ±5%, 1 kHz ±20%. 

Amplitude Calibrator — (2235 Option 01 only) 
Square wave, 0.5 V ±2%, 1 kHz ±20%. 

POWER REQUIREMENTS 

Line Voltage Range — 90 to 250 V ac. (No line 
switches or fuse changes needed.) 

Line Frequency — 48 to 440 Hz. 

Maximum Power Consumption— 2235: 40 W, 
70 VA. 2236: 60 W, 110 VA. 

DC Operation— 12 to 30 V available with 1105, 
1106, and 1107. 

ENVIRONMENTAL 

Ambient Temperature — Operating: 0 to 
+ 50®C (except 2236 CTM ac RMSV, DCV, and 
0 Modes: 0 to -i-40°C) Nonoperating: -55 to 
+ 75®C. 

Altitude — Operating: Tb 4600 m (15,000 ft). 
Maximum operating temperature decreased 
1® C/1,000 ft (5,000 to 15,000 ft). Nonoperat- 
ing: Tb 15 000 m (50,000 ft). 

Vibration— Op>erating: 15 minutes along each 
of the mayor axes. 0.015-in. p-p displacement 
10 to 55 to 10 Hz in one minute cycles. Held 
for 10 minutes at 55 Hz (2.4 g’s at 55 Hz). 
Humidity — Operating amd Nonoperating: 95%, 
five cycles (120 hours) referenced to MIL- 
T-28800C, Para^ph 4. 5.5. 1.2.2. 

Shock— Operating: 30 g’s, sine, 11-ms dura- 

tion, 3 shocks per aucis along each mayor auds. 
Tbtal of 18 shocks. 

EMC — Meets Class B requirements per VDE 
087 IB for radiated and conducted emission. 
2235 Option 01 AN/USM 488 Only: Meets re- 
quirements of MIL-STD-461B Part 4, CE03, 
CSOl, CS02, CS06, RE02 (to 1 GHz), and RS03 
(1 V/meter to 1 GHz). 



PHYSICAL CHARACTERISTICS 
2235 & 2235 

Opt 01 2236 

Dimensions mm In. mm in. 

Width* ^ 328 TZ9 328 12.9 

Height*3 137 5.4 137 5.4 

Depth*2 440 17.3 440 17.3 

Weight * kg lb kg lb 

Net 6.1 13.5 73 16.2 

** Without handle. 

*2 Without front cover. 

•3 2235 Option 01 height with pouch is 
150 mm (5.9 in.). 




2236 with Counter/Timer/ 

Multimeter 

The following characteristics au^ unique to the 
2236. 

Time Base Accuracy — Standard: 10 ppm 
(0.001%). With Option 14 TCXO: 0.5 ppm 
(0.00005%). 

Frequency — Range: <0.2 Hz to ^100 MHz. 
Maiximum Resolution: 0.00001 Hz. Maiximum 
Accuracy: Equail to time base accuracy. Cam be 
gated.* ‘*3 

Period— Range: ^5 s to <10 ns. Maximum 
Resolution: 10 ps. Maucimum Accuracy: Equal 
to time base accuracy. Can be gated.* ‘** 
Width— Range: ^5 s to ^5 na Maucimum 
Resolution: 10 ps. Maiximum Accuracy: Equal 
to time base accuracy ±10 ns. Cam be gated .* **2 
Delay Time — Range: ^2.5 s to <500 ns. Max- 
imum Resolution: 10 ps. Maiximum Accuracy: 
Equal to time base accuracy ±20 ns.*^ 
ATIme— Range: ^2.5 s to ^1 ns. Maximum 
Resolution: 10 ps. Maiximum Accuracy: Equal 
to time base accuracy ±50 ps.** 

Tbtalize — Over 8,000,000 events. Can be 
gated. 

DC Volts — Range: 0 to 500 V. Maiximum 
Resolution: 100 ^V. Accuracy: ±0.1%. Input: 
Through side DMM leads.** 



RMS AC Volts— AC Coupled: True RMS with 
20 Hz to 20 kHz frequency range. Range: 0 to 
350 V. Maiximum Resolution: 100 fiW. Accuracy: 
±1.0%. Input: Through side DMM leads.** 
CH 1 Volts— Meaisures average dc voltage 
(with CH 1 dc coupling) or true RMS voltage 
(with CH 1 ac coupling); IX/lOX ranged by 
coded probes: Single Sweep button zeros 
display and permits relative dc and ac RMS 
measurements. Range, dc and ac Volts: 0 to 
50 V (500 V dc/350 V ac with P6121 lOX 
Probe). Maiximum Resolution, dc and ac Volts: 
100 nW (1 mV with P6121). Maximum Accuracy, 
dc Volts (18 to 28 ®C): ±0.3% with IX probe, 
±0.5% with lOX probe. Maocimum Accuracy, 
ac Volts with IX probe (18 to 28 ®C): ±2%, 50 
to 100 Hz, ±1%, 100 Hz to 20 kHz. Maiximum 
Accuracy, ac Volts with lOX Probe: ±2%, 20 Hz 
to 20 kHz, with proper probe compensation.** 
Resistance— Range: 0 0 to 1.99 GO. Maiximum 
Resolution: 0.01 0. Accuracy: Tb 0.15%. 
Automatic diode detection displays forward 
voltage drop to ±1%; continuity mode ac- 
tivates tone if resistance is <5 0.** 
Tbmperature— Uses OptionaJ Tbktronix P6602 
Tbmperature Probe. Temperatures in C or F 
selected with Freq/ATime button. Rainge: -62 
to +230®C (-80 to -i-446®F). Resolution: Tb 
0.1® (either range). Accuracy: Tb ±2% of 
reading ±1.5®C; ±2% of reading ±2.70°F. 
Multimeter Inputs — Isolated from oscillo- 
scope ground. Input Z: 10 MU. Maudmum In- 
put Voltage: 500 V (dc + peak ac), for all 
functions. 

*^ Ranges, resolutions, and accuracies can be 
degraded due to gating errors and a smaller 
number of automatic averages made dur- 
ing a gated frequency, period, or width 
measurement. For complete formula 
specifications see operator's manual. 

* * For complete accuracy and resolution error 
formula specifications see operator's 
manual. 
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ORDERING INFORMATION 

2236 Oscilloscope With Counter/ 
Timer/Multimeter $2,995 

Includes: Two P6109 lOX voltage probes; DMM 
leads; Reference Guide; Operator Manual 
(070-4205-00). 

2235 Oscilloscope $1,595 

Includes: Two P6109 lOX voltage probes; 
Operator manual (070-4207-00). 

2235 Option 01 Oscilloscope 
(AN/USM-488) Order 2235L $2,395 

Includes: Two P6122 lOX Voltage Probes; 
P6101A IX Voltage Probe; viewing hood 
(016-0566-13); BNC T-connector (103-0030-00); 
BNC male to binding post (103-0033-00); front 
panel cover (200-2520-00); accessory pouch 
(016-0677-02); two grabber tips (013-0191-00); 
Operator Manual (070-4976-00); Service 
Manual (070-4977-00). 

OPTIONS 

Option 02 — (2235, 2236 only) Front 
panel cover and accessory pouch. + $50 
Option 14— (2236 only) TCXO 
Temperature-Compensated Crystal 
Oscillator, 0.5 ppm accuracy. -f $315 

Option 33— Travel Line Package 
Includes rubber molding, accessory 
pouch, front panel cover, carrying 
strap. 

(2235) +$295 

(2236) +$295 

CONVERSION KITS 
Rackmount Adapter— 

Includes. Rackmount depth extenders, all 
mounting hardware, labels, instruction manual. 



(2335) Order 016-0466-00 $ 145 

(2235 Option 01) Order 016-0833-00 $155 

(2236) Order 016-0015-00 $230 

TCXO Retrofit Kit— (2236 only) 
Temperature compensated crystal 
oscillator, 0.5 ppm accuracy. 

Order 040-1136-00 $370 

INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz. 
Order 020-0859-00. $26 

Option A2— UK 240 V, 50 Hz. 

Order 020-0860-00. $37 

Option A3 — Australian 240 V, 50 Hz. 

Order 020-0861-00. $27 

Option A4 — North American 240 V, 60 Hz. 
Order 020-0862-00. $30 

Option A5— Switzerland 220 V, 50 Hz. 
Order 020-0863-00. $19 

WARRANTY-PLJUS SERVICE PLANS 
See Customer Service Section 
Ml— (2235/2235 Option 01) 

2 Calibrations. +$130 

Ml— (2236) 2 Calibrations. + $151 

M2— (2235/2235 Option 01) +2 Years 
Service. +$169 

M2— (2236) +2 Years Service. + $191 

M3— (2235/2235 Option 01) 2 Years 
Service & 4 Calibrations. + $428 

M3— (2236) 2 Years Service & 

4 Calibrations. + $493 

M4— (2235/2235 Option 01) 

5 Calibrations. + $308 

M4— (2236) 5 Calibrations. + $361 



M5— (2235/2235 Option 01) 

9 Calibrations +2 Years Service. +$721 
M5— (2236) 9 Calibrations 
+ 2 Years Service. + $837 



OPTIONAL ACCESSORIES 
Front Panel Cover and Accessory 
Pouch* » —Order 020-0672-02 $55 

Front Panel Cover** — 

Order 200-2520-00 $5 

Accessory Pouch* * — 

Order 016-0677-02 $45 

Viewing Hoods— 

(Collapsible) Order 016-0592-00 $ 15 

(Binocular) Order 016-0566-00** $21 

(Polarized) Order 016-0180-00 $60 

Carrying Strap- 

Order 346-0199-00 $17.50 

Carrying Case** — 

Order 016-0792-01 $225 

Rackmount Adaptor Kits— 

(2235) Order 016-0466-00 $145 

(2235 Option 01) 

Order 016-0833-00 $155 

(2236) Order 016-0015-00 $230 

CRT Light Filter— 

(Clear* ') Order 337-2775-01 $1.95 

(Blue) Order 337-2775-00 $3.80 

1107 Mounting Kit — 

Order 016-0785-00 $60 



1107 DC Inverter — See page 316 $1,175 

1106 Battery Pack— See page 315 $1,580 

1105 Power Supply — See page 315 $2,090 

A6901 Ground Isolation 
Monitor— See Signal Acquisition 



Section. $760 

A6902B Voltage Isolator — 

See Signal Acquisition. $1,980 

RECOMMENDED PROBES 

See Signal Acquisition for additional probes. 
P6109 Probe— Opt. 01 for 2236/ 

2235. $58 

P6062B— IX, lOX Switchable Probe. $ 175 

P6130— lOX Subminature Probe. $130 

P6121— lOX Probe. $100 

P6122— lOX Probe. $58 

P6420— DMM RF. $155 

40 kV DMM— Order 010-0277-00 $185 

P6602 Temperature Probe — For 
use with 2236 CTM. $260 

RECOMMENDED CAMERAS 

C-5C — See Instrument Documenta- 
tion Devices Section. 

(2235 Option 01) C-5C Option 02 $465 

(2235, 2236) C-5C Option 04 $495 

C-7— 

(2235, 2236) C-7 Option 02 $610 

(2235 Option 01) Option 03 $580 

C-4— (2235 Option 01) $410 

RECOMMENDED CART 

K212— For on-site mobility. See Cart 
Section. $350 

SERVICE MANUALS 

(2235) Order 070-4206-00 $26 

(2236) Order 070-4204-00 $34 



Standard with the 2235 Option 01 
(AN/USM-488). 

Recommend use with front panel cover 
(200-2520-00). 



TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation investment. See Customer 
Training Section for information. For further 
information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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2240 Series Portable Analog Oscilloscopes 




NEW 



2245A/ 
2246A/2247A 



TYPICAL APPLICATIONS 

• Logic Design and Repair 

• Communications 

• Power Supply Design 

• Manufacturing 

BENEFITS 

• 3 Year Warranty— 5 Year Optional 

• UL Listed, CSA Certified 

• Measurement Productivity 

FEATURES 

• 100 MHz Bandwidth, 4 Channels 

• Auto Setup 

• On-Screen Scale-Factor Readouts 

• SmartCursors^** Track Voltmeter 
Measurements and Trigger Level 
and Ground (2246A/2247A) 

• Time Measurements with Cursors 

• Store/Recall of 20 Front-Panel 
Setups (2246A/2247A) 

• Volt, Time, 1/Time Cursors 

• Meets or Exceeds MIL-T-28800D for 
Harsh Environments (2246 Opt 1Y 
and 2246 Mod A) 



• Hands-Off Voltmeter Measurements 
±Peak, Peak to Peak Gated ±Peak, 
Gated Peak to Peak, DC 
(2246A/2247A) 

• Automatic Rise/Fall Time 
Measurements (2247A) 

• Automatic Propagation Delay Time 
Measurements (2247A) 

• Integrated Counter Timer (2247A) 

• Gated Counter Measurements 
(2247A) 

• Delayed Sweep Cursors (2247A) 

• Frequency Ratio Measurements 
(2247A) 

• Operator Error Messages 

Higher Performance, Lower Price 

The performance/price ratio for portable 
oscilloscopes has been substantially 
upgraded. No other portable scope can 
offer the range of productivity enhanc- 
ing features and performance charac- 
teristics at a comparable low price as that 
offered by the Tektronix 2245A, 2246 A 
and 2247 A. 

Features That Promote Productivity 

Auto setup of the front panel auto- 
matically ac^usts vertical, horizontal, trig- 
gering and display controls to display the 
waveform, no matter where they were 



previously set. Store and recall 20 
battery-backed front panel configura- 
tions, which aid in repetitive meas- 
urements (2246A and 2247A). 

More Triggering Flexibility 

Hands-free triggering, made possible by 
the Auto-Level mode, automatically 
places a stable display of almost any 
waveform on screen. The LF, HF, and 
Noise Reject modes, together with a 
10-to-l holdoff range, deliver stable trig- 
gering on complex waveform.s. The built- 
in TV Line and TV Field triggering 
capability extends measurements to most 
video-related applications with perfor- 
mance for the broadcast industry. 

Performance Plus 

The New 2245A, 2246A, and 2247A 
oscilloscopes have low-noise vertical 
systems that produce sharp, bright traces. 
Their 2-ns time base and 100-MHz band- 
width bring out the details on high-sp>eed 
signals and render measurements with 
good timing resolution. 

Low-level signal measurements are easily 
managed by the 2 mV/div vertical sensi- 
tivity (2 mV bandwidth is 90 MHz) and by 
trigger sensitivity that extends to 0.35 div 
at 25 MHz (1.0 div at 150 MHz). 

Voltage Measurements With the Push 
of a Button 

A pushbutton-activated measurement 
system on the 2246A and 2247A 
enhances productivity even more. This 
scope quickly turns out virtually hands- 
off measurements of -t-peak, -peak, 
peak-to-peak, dc, and gated volts, all with 
the convenience of on-screen readout of 
values. 

If more visual indication is desired, the 
unique cursor system can provide feed- 
back showing exactly where on the 
waveform an automatic measurement is 
being made. These feedback cursors, 
when selected, even show ground and 
trigger-level locations. 

There is also the ability to use cursors 
manually to make point-to-point time and 
voltage measurements. This includes 
time-interval measurements between a 
point on the reference waveform and a 
point on any of four other displayed 
waveforms. 
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Counter/Timer Productivity 

The new 2247 A delivers the crystal con- 
trolled timing accuracy and extra 
measurement productivity power you 
need for digital systems. Frequency, 
period, and width are measured directly 
from the scope’s vertical inputs. Time in- 
tervals can be measured with push- 
button ease. The 2247A is easily set up 
to perform gated time measurements; this 
aUows the user to select specific start and 
stop points for the counter measurement. 

Automatic measurements are key in im- 
proving measurement productivity. The 
2247 A can automatically measure rise 
and fall times (lx)th 10-90% and 20-80%) 
and propagation delay times. These 
measurement setups can be saved in the 
scope’s store/recall memory, either to be 
recalled later or used as part of a se- 
quence. Recalled measurements are then 
completely automatic and require no 
operator intervention. 

With the Tbtalize mode, you can record 
the passing of unusual events or verify a 
burst of events on any vertical channel. 
Frequency Ratio can be useful in compar- 
ing the frequencies of two input signals. 

Cursors after delay are possible on the 
2247 A, allowing accurate measurements 
to be made of expanded waveforms. 

Coupled with all these advanced 
measurement capabilities are user aids to 
further simplify operation, such as; user 
prompting and providing status and er- 
ror messages to guide instrument setup. 

The 2247A provides high accuracy and 
resolution measurements. It also provides 
an external time base input so you can 
provide your own time base standard to 
further increase accuracy. 

Three-Year Warranty 

The 2245A, 2246A, and 2247A are 
covered by the Tektronix three-year in- 
strument warranty, making ownership 
more cost effective than ever. 

CHARACTERISTICS 

Characteristics are common to the 2245 A, 
2246 A and 2247 A, except where indicated. 

VERTICAL SYSTEM 

Display Modes— CH 1, CH 2, CH 3, CH 4, Add 
(CH 1 + CH 2), Invert (CH 2), Alternate and 
Chopped display switching for all channels, 
and 20-MHz bandwidth limiting 



CHANNEL 1 AND CHANNEL 2 
Frequency Response ( - 3 dB Bandwidth)— 
100 MHz: 0 to 35 ®C; 90 MHz: 35 to 50 °C (100 
MHz 35 to 55°C).*» 

AC Coupled Lower - 3 dB Frequency — 10 Hz 
or less with IX probe. 1 Hz or less with stan- 
dard accessory lOX probe. 

Rise Time— ^3.5 ns for temperatures from 0 
to -f35®C. ^3.9 ns for temperatures from +35 
to +50®C (rise times calculated from: 
tr-0.35/BW). 

Deflection Factor Range— 2 mV/div to 5 V/div 
in a 1-2-5 sequence of 11 steps. 

Maximum Error— ±2% 15 to 35 ®C (add ±1% 
from 0 to 15 °C and from 35 to 50 °C). 
Variable Range — Continuously variable be- 
tween Volts/Div step settings. Increases step 
setting by at least 2.5 V/div. 

Uncalibrated Indicators— > symbol appears 
on-screen when deflection factor is between 
calibrated Volts/Div step settings. 

Channel Isolation— 50 dB or more attenua- 
tion of deselected channel at 10 MHz. 34 dB 
or more at 100 MHz (measured with an eight 
div input signal and equal Volts/Div settings on 
both channels from 2 mV/div to 0.5 V/div). 
CH 2 Signal Delay With Respect to CH 1 — 
<200 ps difference (400 ps*0- 
Input Characteristics— 1 MO ±1% (2%*^) 
shunted by 20 pF ±0.5 pF (±2 pF**)- Maximum 
Input Voltage: 400 V (dc + peak ac); 800 V ac 
p-p at 10 kHz or less. 

Common-Mode Rejection Ratio (ADD Mode 
With CH 2 Inverted)— At least 10:1 at 50 MHz. 
(for common-mode signals of eight div or less 
and with Var VoltsDiv control acljusted for best 
CMRR at 50 kHz at any VoltsDiv setting). (25:1 
at 10 MHz; 10:1 at 100 MHz*»). 

Trace Drift— Between VoltsDiv Step Settings: 
0.2 div or less. Var Volts/Div Rotated Between 
Extremes: 1 div or less. Inverting CH 2: 1 div 
or less. Between Gnd and DC Input Coupling: 
<0.5 mV from 0 to +35°C; <2 mV from 35 to 
50 ®C. 

Position Range— At least ±11 div from 
graticule center (±10 div*^. 

CHANNEL 3 AND CHANNEL 4 

Frequency Response — Same as CH 1 and CH 2. 
Rise Time— Same as CH 1 and CH 2. 
Deflection Factor- Settings: 0.1 V/div and 0.5 
V/div. 

Maximum Error — Same as CH 1 and CH 2. 
CH Isolation— 34 dB or more attenuation of 
deselected channel at 100 MHz (measured with 
an eight div input signal). 

CH 4 Signal Delay With Respect to CH 3— 
<200 ps difference (<400 ps**). 

Input Characteristics— 1 MO ±1% (2%**) 
shunted by 20 pF ±0.5 pF (±2pF*‘). Max In- 
put Voltage: 400 V (dc + peak ac); 800 V p-p ac 
at 10 kHz or less. 

Trace Shift— Between Volts/Div Settings: 1 
div or less. 

Position Range— Same as CH 1 and CH 2. 

•* 2246 Option 1Y/2Y (Mod A) 



ALL CHANNELS 

Low Frequency Linearity — s0.06 div com- 
pression or expansion of a 2 div, center-screen 
signal when positioned anywhere within the 
graticule area. 

Bandwidth Limit— Reduces upper -3 dB 
bandpass to a limit of 17 to 23 MHz. (15 to 
25 MHz*»). 

Trace Separation Range— ±4 div. 

Chop Mode Switching Rate — 625 kHz ±10%. 
CH 3 or CH 4 Signal Delay With Respect to 
Either CH 1 or CH 2 — <400 ps difference. 
(800 ps*»). 

HORIZONTAL SYSTEM 

Display Modes— A (main sweep), A Alternate 
with B (delayed sweep), and B. In X-Y mode, 
CH 1 provides X-axis (horizontal) deflection. 
A Sweep Time Base Range— 0.5 s/div to 
20 ns/div in a 1-2-5 sequence of 24 steps. XIO 
magnification extends fastest sweep rate to 2 
ns/div. 

B Sweep Time Base Range — 5 ms/div to 20 
ns/div in a 1-2-5 sequence of 21 steps. XIO 
magnification extends fastest sweep rate to 2 
ns/div. 

Variable Timing Range — Continuously 
variable between SecDiv calibrated step set- 
tings. Extends slowest A sweep and B sweep 
speeds by a factor of a least 2.5 times. Affects 
the A SecDiv setting with the A display mode; 
affects the B Sec/Div setting with the Alt and 
B modes. 



A Sweep Timing Accuracy*^ 



Range 


Unmagnified 


Magnified 


+15 to +35°C 


±2% 


± 30/0 


0 to +15'C 
+35 to +50°C 


±3% 


±4% 



Linearity— ±5% over any two of the center 
eight div, on both unmagnified and magnified 
displays (2245A/46A/47A only). 

Delay Time— Range: <0.1 div to >10 div of 
the A sweep. (Maximum value does not exceed 
end of the A sweep.) Jitter: 1:20,000 p-p 
(0.005%) (viewed over two seconds). 
ATime— Range: 0 to >9.9 div to right of the 
delay time setting (does not exceed end of the 
A sweep) Accuracy: ±0.5% of reading +1% of 
one A sweep div ( ± 1 % of reading + 1 % of one 
A sweep div).** 

TRIGGERING 

Trigger Sensitivity from CH 1, CH 2, CH 3, CH 
4 Source. 

DC Coupled— 0.35 div or greater triggers from 
dc to 25 MHz, increasing to 1 div at 150 MHz 
(100 MHz**). 

Noise Reject Coupled — 0.8 div or more trig- 
gers; 0.5 div or less does not trigger. 

HF ^ject Coupled — 0.35 div or greater trig- 
gers from dc to 50 kHz; 0.25 div or less does 
not trigger above 50 kHz. 

LF Reject Coupled— 0.35 div or greater trig- 
gers from 100 kHz to 25 MHz; 0.35 div or 
greater does not trigger from dc to 10 kHz. 

** Applies over the center eight div. Excludes 
the first 0.25 div of the magnified siveep and 
sweep beyond the 100th magnified div. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toil free: 1-800-426-2200, Ext. 99. 
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AC Coupled — 0.35 div or greater triggers from 
60 Hz and 25 MHz; 0.35 div or less does not 
trigger from dc to 5 Hz. 

For dc, LF Reject, and ac coupling above 25 
MHz, triggering signal requirement increases 
to 1.0 div at 150 MHz (100 MHz**). 

Trigger Sensitivity From TV Line or TV 
Field Source— 0.5 div or more of composite 
sync achieves stable display. 

Lowest Usable Frequency With Auto Level 
Function— 10 Hz. 

Level Control Range— ±20 div (referenced to 
the selected source). 

Level Readout Accuracy — ±(0.3% of reading 
-fO. 1 div). 

Variable Holdoff Range — Increases the A 
sweep holdoff time by at least a factor of 10 
(factor of 2**). 

X-Y OPERATION 

Deflection Factors— Same as vertical system 
(Var Volts/Div in calibrated detent). 



Maximum Error 



Range 


Y-Axis 


X-Axis 


15 to 35°C 


±2% 


±3% 


0 to +15'C 






35 to 50°C 


±3% 


±4% 



X-Axis - 3 dB Bandwidth — 3 MHz or more. 
Phase Difference Between X and Y— ^3® 
(for dc coupled signals from dc to 50 kHz with 
bandwidth limit off) (100 kHz**). 

FRONT PANEL DISPLAY 

Auto Set Up — Acyusts Vertical, Horizontal, 
Trigger, and Intensity controls for all displayed 
channels (2245A/46A/47A only). 

Controls — Separate A Intensity, B Intensity, 
Readout Intensity, Focus, Beam Finder, Trace 
Rotation, and Scale Illumination. 

CRT — 8x10 cm internal graticule. Markings: 8 
mayor div verticadly and 10 mayor div horizon- 
tadly, with auxiliary mairkings. 

Standard Phosphor— GH (P31). 

Y-Axis Orthogonality — <0.1 div over eight 
vertical div; no acyustment. 

FRONT PANEL SETUP MEMORY 
(2246A/2247A only) 

Lithium Battery— Memory retauns >3 yeaus. 
Memory— 20 front panel setups maix. Can be 
configured in multiple sequences. 



CURSOR FUNCTIONS 



Function 


Accuracy 


Sec: 1/Sec; Phase; 


±0.5% 


ATime; A1/Time; APhase 


of reading +0.02 
horizontal div 


Volts: Ground Volts 


±0.5% of read- 


(2246A/2247A/**) 


ing +0.02 vertical 
div+HF display 
errors 


Track Measurement. 


±0.05 


Trig Level, Ground 


vertical div 



** 22^6 Option lY, 2 V, and Mod A. 



EXTERNAL Z-AXIS INPUT 
Active Region Lower Threshold — ^1.8 V. 
Signal Required to Blank Sweep-Related L 
Trace — ^3.8 V; -i-V decreases sensitivity. 
Input Resistance to Ground — 10 kO ±10%. 
Maximum Input Voltage— 30 V (dc + peadc aic) 
or s30 V ac p-p at 1 kHz. 

CALIBRATOR OUTPUT 

Voltage Into 1-MO Load-0.5 V ±2% (±0.1**). 
Repetition Range — 1 kHz +10%. 
Overshoot— ^0.1%. 

POWER REQUIREMENTS 

Line Voltage Range— 90 to 250 V ac. 

Line Frequency — 48 to 445 Hz. 

Fuse Rating — 2 A, 250 V, slow-blow. 
Maximum Power Consumption — 100 W 
(155 VA). 

ENVIRONMENTAL 

Environmental requirements quailify the elec- 
trical aind mechainical specifications. When not 
rackmounted, the instrument meets the ap- 
plicable environmental capabilities of a Type 
III, Class 3, Style D instrument as prescribed 
by MIL-T-28800D. 

Ambient Temperature- Operating: 0 to 
+ 50®C. Nonoperating: -50 to -75°C. 
Altitude — Operating: Tb 4500 m (15,000 ft). 
Maximum operating temperature decreases 
1°C for each 300 m (1,000 ft) above 1500 m 
(5000 ft). Nonoperating: to 15 250 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of three axes, 0.025 inch p-p displacement. 10 
to 55 Hz in one minute sweeps. Held for 10 min- 
utes at 55 Hz (4.0 g’s at 55 Hz). 

Humidity — Operating and Nonoperating: 95%, 
five cycles (120 hours) referenced to MIL- 
T-288000, Paragraph 4. 5.5.1. 2.2 for Type III, 
Class 3. 

Shock— Operating and Nonoperating: 30 g, 
half sine, 11-ms duration; three shocks on each 
face, for a total of 18 shocks, MIL-T-28800D. 
Bench Handling Test — 4 inch drop per 
MIL-7-28800-D par 4.5.5.4.3. 

Transportation Drop and Vibration — Meets 
the limits of National Safe Transit Assoc, pro- 
cedure 14-13-1. 

EMC— Meets VDE0871B for radiated and con- 
ducted emissions. 

lY/Mod A EMC — Improved EMC performance 
available in Opt lY-Mod A (Refer to Operator’s 
manual). 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width w/handle 


362 


14.6 


Height w/feet & pouch 


177 


7.0 


w/o pouch 


164 


6.4 


Depth w/front cover 


445 


17.5 


w/handle extended 


521 


20.5 


Weight » 


kg 


lb 


Net w/accessories & pouch 


8.9 


19.6 


w/o accessories & pouch 


7.9 


17.4 



*2 Cursor position on waveform vs readout 
displayed value. 



NEW 



2246A/2247A 



With Voltmeter 



DC Volts— Accuracy: ±0.3% of reading (+0.02 
div). Normal Mode Rejection Ratio: >50 dB at 
50 and 60 Hz. 

+ Peak and - Peak Volts— Accuracy: ± (2% 
of reading +0.1 div)[±(2% of reading +15% of 
one vert div +1.5 mV)**] for signals from 25 
Hz to 25 MHz. Gated Region Minimum Width: 
^(0.2div +50 ns). 

P-P Volts— Accuracy: (±2% of reading +0.1 
div)[±(2% of reading +15% of one vert div 
+ 1.5mV)**j. For signals from 25 Hz to 25 MHz. 
-3dB from 25 to 100 MHz. Gated Region 
Minimum Width: s(0.2 div +50 ns). 



NEW 



2247A 



With Counter/Timer 

Time Base Accuracy— Short-term error: 10 
ppm (0.001%). Long-term drift: 2 ppm change 
per year. 

Frequency— Range: 0.01 Hz to 100 MHz. Max- 
imum resolution: 0.00000001 Hz. Maximum ac- 
curacy: Up to time base accuracy. Can be 
gated. *1**^ 

Period — Range: 100 s to 10 ns. Maximum 
resolution: 0.1 fs. Accuracy: Up to time base 
accuracy. Can be gated.* ®*^ 

Width — Range: 100 sec to 5 ns. Maximum 
Resolution: 1 ps. Maximum accuracy: Up to 
time base accuracy ±2 ns. Can be gated.*^*^ 
Totalize— Range: 0 to 999999999 events. 
Gated Events— Range: 0.000001 to 

999999999.0, averaged*^ 

Frequency Ratio— Range 0.00000001 to 
99999999. 

Delta Time — Counter/Timer is used when the 
horizontal mode is ALT or B. Range: 0 to > ± 5 
sec. Maximum resolution: 1 ps. Maximum ac- 
curacy: Up to time base accuracy ±100 ps.*^ 
1/Delta TTme- Counter/Timer is used when 
the horizontal mode is ALT or B. Range 0.2 Hz 
to 10 GHz.*^ 

Rise/Fall Time — Range: 0 to >5 sec. Max- 
imum Resolution: 1 ps. Accuracy: Up to time 
base accuracy ±2 ns.*^ 

Propagation Delay Time — Range: 0 to > ±5 
sec. Maximum Resolution: 1 ps. Maximum ac- 
curacy: Up to time base accuracy ±100 ps. 
Selectable set zero reference.*^ 

External Clock Input — 10.1 kO, ac coupled. 
Sensitivity: 1 Vp-p. Max input V: 35 V dc peak 
ac. Allowable frequencies: 1.0, 5.0, and 
10.0 MHz. 



* 3 Ranges, resolutions, and accuracies can be 

degraded due to gating errors and a 
smaller number of automatic averages 
made during a gated frequency, period, or 
width measurement. Fbr complete formula 
specifications see operator’s manual. 

* * Fbr complete aecuraey and resolution er- 

ror formula specifications see operator’s 
manual. 
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ORDERING INFORMATION 

2245 A— 100 MHz Oscilloscope 
with Cursors $1,893 

Includes:— Two P6109 Option 1 lOX voltage 
probes, Operators Manual (070-6558-00), 
Operators Guide (070-6718-00). 

2246A— 100 MHz Oscilloscope 
with Voltmeter $2,395 

Includes: Two P6109 Option 1 lOX voltage 
probes, Operators Manual (070-6556-00), 
Operators Guide (070-6576-00). 

2247A — 100 MHz Oscilloscope with 
Counter/Timer. $2,795 

Includes: Two P6109 Option 1 lOX voltage 
probes. Operators Manual (070-6373-00), 
Operators Guide (070-6688-00). 

2246 Option lY— Commercial ver- 
sion of military instrument.*^ 

Includes: Two P6109 2m lOX probes; 1 6101 2 
m IX probe; improved EMC performance; two 
service manuals (070-7062-00); two operators 
manuals (070-7061-00); 2 user Reference 
Guides (070-7063-00); silver oxide battery 
(replaces lithium battery); Accessory Pouch 
with mounting plate (016-0857-01); front panel 
cover (200-3232-00); Does not include 
Store/Recall and Auto Setup. National Stock 
Number 7Z6625-01-260-6908. 

2246 Mod A— Commercial version of 
military instrument. Order 2246 
Option 2Y. •* 

Includes: Two P6109 2 m lOX probes; one 6101 
2 m IX probe; improved EMC performance; 
Operator manual (070-7061-00); Reference 
Guide (070-7063-00); Accessory Pouch with 
mounting plate (016-0857-01); front panel 
cover (200-3232-00). Does not include 
Store/Recall and Auto Setup. National Stock 



Number 6625-01-275-4766. 

OPTIONS 

Option 1C — C-5C Option 02 Camera. + $465 
Option IK — K212 Portable Instru- 
ment Cart. -F $350 

Option IR— 19 inch Rackmounted 
Instrument. -f $350 

Option IT— Transit Carrying Case.** 

Option 02— Front Panel Cover and 
Accessory (020-1515-00) Pbuch. -f $50 

Option 17— Include P6408 Logic 
Probe. -F $350 

Option 22— Two P6109 Option 1 lOX 
voltage probes. -f $ 1 1 6 

Option 23— Two P6062B IX/lOX 
voltage probes 6 feet. -f $350 



FIELD RETROFIT KITS 

2240F1R— Rackmount Conversion. $350 
INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 

Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

WARRANTY-PLUS SERVICE PLANS 
Ml— (2245A) 2 Calibrations. 4- $145 

Ml— (2246A) 2 Calibrations. + $167 

Ml— (2247A) 2 Calibrations + $191 

M2— (2245 A) Plus 2 Years Service. + $175 
M2 — (2246A) Plus 2 Years Service. +$187 
M2— (2247A) Plus 2 Years Service + $194 
M3— (2245A) 2 Years Service and 4 
Calibrations. + $465 

M3— (2246A) 2 Years Service and 4 
Calibrations. +$522 

M3— (2247A) 2 Years Service and 4 
Calibrations. +$576 

M4— (2245A) 5 Calibrations. + $335 

M4— (2246A) 5 Calibrations. + $399 

M4— (2247A) 5 Calibrations + $461 

M5— (2245A) 9 Calibrations plus 2 
Years Service. +$770 

M5— (2246A) 9 Calibrations plus 2 
Years Service. + $902 

M5— (2247A) 9 Calibrations plus 2 
Years Service. + $1,026 



OPTIONAL ACCESSORIES 



Service Manuals — 




(2245A) Order 070-6557-00 


$25 


(2246A) Order 070-6555-00 
(2247 A) Order 070-6367-00 *» 
Padded Suitcase— Order 


$25 


016-0792-01. 
Accessory Pouch — 


$225 


Order 016-0857-00. 
Accessory Pouch — 


$48 


Order 016-0677-02 

Protective Front Panel Cover- 


$45 


Order 200-3232-00. 


$5.25 


Carrying Strap— Order 346-0199-00 


$17.50 


Rain Cover— Order 016-0848-00 
Viewing Hoods — 


$16.25 


(Collapsible) Order 016-0592-00. 


$15 


(Polarized) Order 016-0180-00. 


$60 


(Binocular) Order 016-0566-00. 

CRT Light Filter, Clear— Order 


$21 


337-2775-01. 

** Contact your local sales office 


$1.95 



Portable Power Supply — Order 

1105. See page 315. $2,090 

Battery Pack— Order 1106. See 

page 315. $1,580 

DC Inverter— Order 1107. See 

page 316. $1,175 

DC Inverter Mounting Kit— Order 

016-0785-00. $60 

Isolators — 

A6901 — Ground Isolation Monitor. $760 

A6902B — Isolation Amplifier. $1,980 

RECOMMENDED PROBES 
P6121— lOX Probe. $100 

P6122— lOX Probe. $58 

P6130 — lOX Subminature Probe. $130 

Passive Voltage Probes 

P6008— lOX Probe. $260 

P6062B— Switchable IX/IOX. $175 

P6101A — Non Attenuating IX. $53 

High Voltage Probes 

P6009— 1.5 kV lOOX Probe. $205 

P6015— 20 kV lOOOX Probe. $725 

Active Voltage Probes 
P6201— IX FET Probe. $1,280 

P6202A— lOX FET Probe. $735 

P6230 — lOX Bias/Offset Probe. $420 

P6046— Differential Probe. $1,895 

Current Probes 

P6021— AC Current Probe. $450 

P6022— AC Current Probe. $495 

A6302— DC/AC 20 A Current Probe 
(Requires TM500 Mainframe and 
AM503 Current Amplifier. $625 

A6303— DC/AC 100 A Current Probe 
(Requires TM500 Mainframe and 
AM503 Current Amplifier. $1,180 

CT-4 — AC 1000 A Current 
Transformer. $1,320 

RECOMMENDED CARTS 
K2 12— Portable Instrument Cart. $350 

RECOMMENDED CAMERAS 
See Instrument Documentation Section 
C 5C Option 02— $465 

C 7 Option 03— $580 

C 4— $410 

TRAINING 



Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your In- 
strumentation investment. See Customer 
Training Section for information. For further 
information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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MILITARY AND SPECIAL SERVICE OSCILLOSCOPES 




2235 



Option 01 



• DC to 100 MHz Bandwidth 

• Fully Provisioned Through the U.S. 
Army System 

• Meets or Exceeds MIL-T-28800C and 
MIL-STD-461B Part 4 for EMC/EMI 

• Three Year Warranty— Five Year Option 

• National Stock Number 



6625-01-187-7847 
• UL Listed CSA 



For complete description see page 175. 




2336YA 

• DC to 100 MHz Bandwidth 

• 5 mV/Div to 5 V/Div 

• 5-ns/Div Sweep Rate 

• Rugged for Field Service 

• Three Year Warranty— Five Year Option 

• Meets MIL-T-28800C, Class 3 

• National Stock Number 
6625-01-172-6119 

• UL Listed, CSA 

For complete description see page 172. 




2430M/ 



NEW 



I2432M/ 



NEW 



I2440M 



Digital 



Oscilloscopes 

The 2430M complies with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



GPIB 

IEEE-488 



• Embedded CIIL/MATE Capabilities 

• 300-MHz Bandwidth at Probe Tip 

• 150 MHz (2430M) 

• 5-ns/Div Sweep Speed 

• 500 MS/s (2440M) 

• 250 MS/s (2432M) 

• 100 MS/s (2430M) 

• Simultaneous Acquisition of Two 
Channels 

• Envelope Mode With 2-ns Glitch 
Capture 

• 8-Bit Resolution Over 10 Divisions 

• Save on Delta (Tek Patented Feature) 

Provides Unattended Pass/Fail Testing 
and Babysitting Against a User Defined 
Reference or Envelope 



• Tracking Smart Cursors 

• ATime with Cursors or Alternate 
Sweep 

• Meets MIL-STD-461C for EMI 

• Meets MIL-28800C, Type III, Class 3 

• UL Listed 

• Three-Year Warranty 

For complete description see page 180. 

TRAINING 

Tektronix instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation investment. See Customer Ser- 
vice Section for information. For further infor- 
mation or to enroll, call us at 1-800-835-9433 
ext 430. 



For complete description see page 220. 




2246 Option 1Y/2Y (Mod A) 

• DC to 100 MHz Bandwidth 

• 4 Independent Channels 

• 2 ns/Div Time Base 

• 2 mV to 5 V/div 

• Voltmeter Measurements 
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2200 Series Portable Analog Oscilloscopes 




2225 



TYPICAL APPLICATIONS 

• Digital Design and Testing 

• Field Service 

• Amplifier Design and Testing 

• Component Testing 

• Communications Equipment 

• Component Testing 

BENEFITS 

• 3 Year Warranty's Year Option 

• UL Listed, CSA Certified 

FEATURES 

• DC to 50-MHz Bandwidth 

• Alternate Magnification 

• 500-mV/DIv Sensitivity 

• HF/LF Reject Trigger Filters 

• Lightweight— Easy to Use 

• P-P Auto Triggering 

• 5 ns/Div Maximum Sweep Rate 

• Front Panel Z-Axis Input 



Tektronix’ innovation redefines the 
meaning of value with the 50-MHz 2225. 
The 2225 continues in the 2200 Series 
tradition of high performance, reliability, 
and quality. 

The technology that made the 2200 Series 
the most successful oscilloscopes in the 
world has been utilized in the 2225. The 
use of fewer mechanical parts, cables, 
connectors, and components contributes 
to improved reliability, serviceability, and 
cost. The result is a high performance 
easy-to use scope that costs less to build, 
buy, and own. You will significantly im- 
prove your utility while lowering your 
cost-of -ownership. 

In this day and age when everything is 
becoming more complex, the 2225 has 
made strides to increase operational 
simplicity. This is a big plus in education, 
field service, and manufacturing 
production-test environments. 

All this and new features too. Features 
like Alternate Magnification, 500 /xV/div 
vertical sensitivity with XIO magnifica- 
tion, independent trigger coupling, high- 
and low-frequency reject, front-panel 
Z-axis input, and a new improved bright, 
crisp CRT. 



Alternate Magnification is an exciting 
new concept in performing waveform ex- 
pansion and detailed signal analysis. Dual 
time base types of measurements can be 
performed with the simple flip of a 
switch. The CRT alternately displays both 
the unmagnified and magnified sweeps. 
Magnification can be selected in three 
levels: X5, XIO, and X50. Measurements 
like digital signal timing can be performed 
with little effort, quickly and accurately. 

The new low noise vertical system can 
operate at 500 ^V/div (4 times the maxi- 
mum sensitivity of the previous 2200 
Series). XIO vertical magnification pro- 
vides benefits similar to those usually 
associated with the horizontal axis. Ver- 
tical waveform expansion is made easy 
with a pull knob. Independent channel 
bandwidth limiting (5 MHz) is performed 
with this function. Now you can selec- 
tively limit either channel’s bandwidth 
without affecting the other. 

All the features and performance you’ve 
come to expect in more expensive instru- 
ments is available on the 2225: flexibili- 
ty and high sensitivity of the trigger 
system, the convenience of hands-free 
triggering with Peak-to-Peak Auto, in- 
dependent selection of TV Line or Field 
triggering at any sweep speed, variable 
Holdoff for triggering on complex wave- 
form periods, and a 5 ns/div (maximum) 
horizontal system that is accurate as well 
as linear. 

The 2225 also includes two new P6103 
lOX modular probes that complement its 
performance. They incorporate a new 
ruggedized probe tip and eliminate the 
usual bulky compensation box at the 
front of the scope. 

Also consider the world-renowned Tbk- 
tronix service and support organization. 
You can find support in any area you need 
from expert sales support, training ma- 
terials, application assistance, service and 
calibration, as well as long-term support 
for a minimum of 6 years after the prod- 
uct is discontinued. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Tektronix backs the reliability of the 2225 
with a three-year instrument warranty 
that includes all parts and labor including 
the CRT. Beyond the “basic three years,*’ 
Tbk offers you a choice of five practical 
service plans to further reduce your 
cost-of -ownership. 



NEW 



2205 



TYPICAL APPLICATIONS 

• Education 

• Field Service 

• Production Test 

BENEFITS 

• Light Weight 

• Easy to Use 

• UL Listed, CSA Certified 

FEATURES 

• DC to 20 MHz Bandwidth 

• 5 mV/div Sensitivity 

• P-P Auto Triggering 

• 10 ns/div Maximum Sweep Rate 

• Front Panel Z-Axis Input 

• 1 Year Warranty— 3 Year Option 

The 20 MHz 2205 Dual Trace Oscilloscope 
is Tbkronix’s most basic 2200-Series 
analog scope. It features a well organiz- 
ed, easily learned front panel, full size 
CRT, hands-off triggering and low-noise 
vertical system for clear viewing of low- 
level signals. Simple, rugged, XI 
oscilloscope test leads are included as 
standard accessories. 

The perfect measure of economy plus 
performance in a true industrial-quality 
instrument. The 2205 is built to Tblrtronix 
standards for ruggedness and en- 
vironmental performance. It has been 
designed for safe operation, is U.L. Listed 
and CSA Certified, and backed by a one 
year Tektronix warranty that can 
economically be extended to 3 years. 

The 2205 is built on the proven architec- 
ture of the 2225, which has served a large 
portion of the world’s oscilloscope 
market. This architecture makes possible 
a scope that is more accurate, more 
reliable, more serviceable and costs less 
to own, thus continuing the winning 
tradition with performance that you’d ex- 
pect to find only in more expensive 
instruments. 



The 2205 has an excellent feature set that 
includes a sensitive 5 mV/div vertical, fast 
10 ns/div horizontal, and flexible trigger 
system. The trigger system includes single 
sweep and P-P Auto. P-P Auto enables 
the trigger system to be operated virtual- 
ly hands-free. Television servicing was 
also considered with the 2205, so TV field 
and TV line triggering is included as stan- 
dard. XY mode is featured along with 
front panel access to the Z-axis input, 
making applications requiring this front 
panel easy. 

The 2205 also is part of Tbktronix’ lowest 
cost package for education customers. 
This package is called the CRS2205 and 
includes a 2205, Function Generator, 
Digital Multimeter, and Power Supply all 
at a package price. See page 136 for 
details. 

Whether your application is industrial or 
educational, the 2205 is a cost effective 
solution. 



CHARACTERISTICS 

(2205 and 2225) 

All specifications are rated over all environ- 
mental extremes except where noted. 

VERTICAL SYSTEM 
(Two Identical Channels) 

Bandwidth (-3 dB) and Rise Time 



2225 


5 to 35*C 


0 to 40®C 


5Vto 


50 MHz 


40 MHz 


5 mV/div 


(7.0 ns) 


(8.8 ns) 


2205 


0 to 35<>C 


0 to 40*C 


5 Vto 


20 MHz 


15 MHz 


5 mV/div 


(17.5 ns) 


(23.3 ns) 



Bandwidth in XIO MAG is reduced to 5 MHz 
±20% (2225 only). 

Bandwidth Limit ( - 3 dB)— 5 MHz ±20% via 
XIO MAG (2225 only). 

Deflection-Factor Accuracy 





2225/2205 


2205 




0 to 40°C) 


15 to 35°C 


5 mV to 5 V/div 
XIO 


±3% (2225) 
±5% (2205) 


±3% 


Magnification 


±5°/o 


N/A 



Uncalibrated Variable — Continuously 
variable between steps by at least 2.5:1. 
Step Response Aberrations — +5%, -5%, 5% 
p-p(5 mV to 0.5 V/div (2225 only). 

Vertical System Operating Modes— CH 1, CH 
2, CH 2 Invert, Add, Alt, Chop (500 kHz). 
Common-Mode Rejection Ratio— For signals 
of 6 divisions or less, at least 10:1 at 20 MHz 
(2225); 10 MHz (2205). 

Input R and C — 1 MO, 25 pF. 

Maximum Input Voltage— 400 V (dc+peak 
ac) or 800 V p-p to 10 kHz (ac and dc coupled). 
Channel Isolation— >100:1 at 20 MHz. 

HORIZONTAL SYSTEM 

Time Base— 0.05 /xs (0.1 ^ 2205) to 0.5 s/div 
in 1-2-5 sequence. Maximum sweep rate: 5 
ns/div (10 n&^div 2205 and in XIO magnifica- 
tion.) Uncalibrated Variable: Continuously 
variable between steps by at least 2.5:1. 

Sweep Accuracy (X5, X50, 2225 only) 





15 to 35®C 


0 to 40*C 


Unmagnified XI 


± 30/0 


±4% 


Magnified X5, XIO 


±4% 


±5% 


Magnified X50 


±5% 


±8% 



Sweep Linearity— Specified over any 2 of the 
center eight divisions (0 to 40 °C). Unmagnified 
XI: ±5%. Magnified X5, XIO (XIO only on 
2205): ±7%. Magnified X50: ±9%. 

Display Modes— XI, Alternate Magnification, 
Magnified (XI and XIO only, 2205). 
Alternate Magnification— Display alternates 
between unmagnified (XI) and magnified 
sweep. Magnification Levels: X5, XIO, and X50. 
Magnifier Registration: Expansion occurs at 
center vertical graticule line (2225 only). 
Magnification Range— Magnification per- 
formed over any portion of the XI (un- 
magnified) sweep. 
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To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
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TRIGGERING 



THgger Sensitivity 





Internal 


External 


5 MHz 


0.3 div 


40 mV 


30 MHz (2205) 


1.0 div 


150 mV 


50 MHz (2225) 


1.0 div 


150 mV 



TV Trigger Sensitivity — TV Field; 1.0 div of 
composite sync. TV Line; 0.3 div or 40 mV p-p 
external. 

Trigger Operating Modes— Peak-to-Peak 
Automatic, Normal, TV Field, TV Line, Single 
Sweep. 

Trigger Sources — Internal CH 1, CH 2, Vert 
Mode, Line, External, and External -10. 
Trigger Coupling— 2225; AC, DC, HF REJ 
(attenuates signals above 30 kHz), LF REJ (at- 
tenuates signals below 30 kHz). 2205; DC 
coupled only. 

Variable Holdoff— Increases XI Sweep 
holdoff time by at least 8;1 (2225 only). 

X-Y OPERATION 

Deflection Factors — Same as vertical deflec- 
tion system. 

Accuracy (0 to +40°C) — Y-Axis; ±3% (2225), 
±5% (2205). X-Axis; ±5%. 

Bandwidth — Y-Axis; Same as vertical deflec- 
tion system. X-Axis; dc to 2.0 MHz (dc to 2.5 
MHz, 2205). 

Phase Difference Between X and Y axis — 
Amplifiers: ±3° dc to 150 kHz (dc to 50 kHz, 
2205). 

CRT AND DISPLAY FEATURES 

CRT Display— 8x10 cm; internal graticule; 
P31 phosphor (2205 and 2225). Accelerating 
potential 12.6 kV (2225), 1.8 kV (2205). 
Z-Axis— Sensitivity; 5 Volts causes noticeable 
modulation, positive voltage decreases inten- 
sity. Usable frequency range is dc to 5 MHz. 
Display Controls — Intensity, Focus, Beam 
Find, TYace Rotation. 

POWER REQUIREMENTS 

Line— Voltage; One line switch 95 to 128 V/190 
to 250 V operation. Frequency; 48 to 440 Hz. 
power; 40 W (60 V A); 50 W (90 VA) for 2205. 
Dc power operation with Option 07 01 to 30V) 
or Option 30. 1107, 1106, and 1105 are compati- 
ble. Power-On light provided. 

OTHER CHARACTERISTICS 
Amplitude Calibrator — Squarewave, 0.5 V 
±5%, 1 kHz ±20%. 

Safety— UL Listed, CSA Certified. 

ENVIRONMENTAL AND SAFETY 
Altitude — Operating; 4,500 m (15,000 feet). 
Maximum operating temperature decreased 
1°C per 1,000 feet above 5,000 feet. 
Nonoperating: 15,000 m (50,000 feet). 
Humidity— Operating and Nonoperating; 95% 
relative humidity. 5 cycles (120 hours). Spec 
may be referenced to MIL-T-28800C paragraph 
modified 4. 5.5.1. 2.2. (2225 only). 

Humidity — Operating and Nonoperating: 85% 
relative humidity. Four hour test, referenced 
to Tektronix Standard 062-2847-00 (2205 only). 



EMI/EMC— Radiated and conducted emissions 
meets requirements per VDE 0871 Class B. 
Vibration— Operating: 15 minutes along each 
of 3 m^or axis at a total displacement of 0.015 
inch p-p (2.4 g’s at 55 Hz) with frequency 
varied from 10 Hz to 55 Hz to 10 Hz in one 
minute sweeps. Hold for 10 minutes at 55 Hz 
in each of the 3 mayor axis. 

Shock— Operating and Nonoperating; 30 g’s, 
half-sine, 11-ms duration, 3 shocks per axis 
each direction, for a total of 18 shocks. 



PHYSICAL CHARACTERISTICS 



2205/2225 


Dimensions 




mm 


in. 


Width 








w/handle 




385 


15.2 


w/o handle 




327 


12.9 


Height 




138 


5.4 


Depth 




443 


17.4 


w/handle 




516 


20.3 




2205 


2225 


Weight « 


kg 


lb 


kg lb 


Net 


6.7 


14.8 


6.5 14.3 


Shipping 


9.1 


20.1 


8.5 18.7 



ORDERING INFORMATION 

2205 — 20-MHz Oscilloscope $695 

Includes; Two each oscilloscope test leads 
(103-0275-00), Operatore Manual (070-6717-00). 
2225—50 MHz Oscilloscope $1,095 

Includes; Two P6103 10 X voltage probes with 
accessories Operators Manual (070-6298-01). 



OPTIONS 

Option 02 — Front panel cover and 
accessory pouch (020-1514-00). -i-$50 

Option 07— Internal DC power $195 

Option 30— Includes Option 07 
and 1104 Battery Rack $495 

Option 1C — C5C Option 04 
camera. ± $495 

Option IK— K212 Portable 
Instrument Cart. + $350 

Option IR— Rackmount Kit 
(016-0819-00). -I- $150 

Option IT — Carrying Case. -e$215 

Option IV— Operators Video Tkpe 
(VHS-NTSC) -h$29 

Option 23— Two each P6062B 
IX/lOX probe + $350 

Option 22 — With 25 oscilloscope 
test leads. $60 

Option 24 — (2205 Only) 2 each 
P6103 lOX probes. -»-$70 

CONVERSION KIT 
Rackmount Adapter — Order 
0164)8194X). $190 



INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 

Option A3 — Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5 — Switzerland 220 V, 50 Hz. 



WARRANTY’PUJS SERVICE PLANS 



Ml— (2205) 2 Calibrations. $ 193 

Ml — (2225) 2 Calibrations. $106 

M2— (2225 only) -»-2 Years Service. $126 

M3 — (2225 only) -»-2 Years Service 

and 4 Calibrations. $338 

M4— (2225 only) 4-5 Calibrations. $253 

M5 — (2225 only) -»-2 Years Service 

and 9 Calibrations. $580 

M9 — (2205 only) 2 Years Service. $ 1 10 



OPTIONAL ACCESSORIES 
Service Manuals— 

(2205) Order 070-6717-00. $25 

(2225) Order 070-6299-00. $25 

Padded Suitcase— Order 

016-0792-01. $225 

Oscilloscope Test Leads Pack of 24 

Accessory Pouch— Order 

016-0677-02. $45 

Front Panel Cover— Order 

200-3397-00 $5 

Accessory Pouch and Front 

Panel Cover— Order 020-1514-00. $55 

Viewing Hoods— 

(Collapsible) Order 016-0592-00 $15 

(Polarized) Order 016-0180-00 $60 

(Binocular) Order 016-0566-00 $21 

CRT Light Filter, Clear — Order 
337-2775-01. $1.95 

Portable Power Supply — Order 
1105, see page 315. $2,090 

Battery F^cks — 

(1104) -i-$350 

(1106) +$1,580 

1107 — External DC Inverter $1,175 

External DC Inverter Mounting 
Kit— Order 016-0785-00 $60 

RECOMMENDED PROBES 
Passive Voltage Probes 
P6008 — lOX probe. $260 

P6062B — Switchable IX/lOX probe. $175 

P6101A— Non-attenuation IX 
probe. $53 

P6 122— Attenuating lOX probe. $58 

High Voltage Probes 

P6009— 1.5 kV lOOX probe. $205 

P6015— 20 kV lOOOX probe. $725 

Current Probes 

P6021— AC Current Probe. $450 

P6022— AC Current Probe. $495 



DC/AC 20 A Current Probe — 
requires TM500 Mainframe and 
AM503 Current Amplifier.*^ 

DC/AC 100 A Current Probe— 
requires TM500 Mainframe and 
AM503 Current Amplifier.*^ 

AC 1000 A— Current TYansformer.*^ 
FLOATING MEASUREMENTS 
A6901— Ground Isolator Monitor. $760 
A6902B — Isolation Amplifier. $1,980 

Contact your local sales office. 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation investment. See Customer 
Training Section for information. For further 
information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 



To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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® BATTERY POWERED 5 MHz 

DUAL-TRACE OSCILLOSCOPE/DMM 




305 



Oscilloscope 



TYPICAL APPLICATIONS 

• Electromechanical Measurements 

• Medical Electronics Maintenance 

• Automotive/Motor Vehicle 

FEATURES 

• 5 MHz at 5 mV/Div 

• Dual Trace/DMM 

• Internal Battery Pack 

• Full X-Y Display 

• Low Weight a=10.6 lb 

The 305 DMM/Oscilloscope is the ideal 
oscilloscope for those who demand port- 
ability and multifunction versatility in 
their test instrumentation. 

CHARACTERISTICS 

VERTICAL SYSTEM 

Bandwidth— DC to at least 5 MHz. For ac cou- 
pling, the lower 3 dB point is * 10 Hz. 
Deflection Factor — 5 mV/div to 10 V/div (1-2-5 
sequence) accurate ±3% from 0 to -e 40°C, 
±4% through remainder of operating range. 
Uncalibrated, continuously variable between 
steps and to at least 25 V/div. 

Display Modes— CH 1, CH 2, Chopped, Alter- 
nate, Added, Invert CH 2, and X-Y. Bandwidth 
in Add mode is dc to at least 4.5 MHz. 

Input R & C — 1 MU ±2%, paralleled by 
*47 pF. 

Maximum Input Voltage — AC or dc coupled, 
250 V (dc-rpeak ac), or 250 V p-p at <1 kHz. 

HORIZONTAL SYSTEM 

Time Base — 500 ms/div to 1 /is/div (1-2-5 se- 
quence). XIO magnifier extends sweep rate to 
0.1 /xs/div. 

Variable Time Control — Uncalibrated, con- 
tinuously variable between steps and to at least 
1.25 s/div. 



Time Base Accuracy*^ 





0 to 40®C 


-15 to +55*C 


Unmagnified 


±3% 


±4% 


Magnified 


±5% 


±6% 



** Center 8 divisions (excludes first 10 divi- 
sions and all su)eep jxist 90 divisions in XIO 
magnifier). 



TRIGGERING 

Modes — Normal and Auto (p-p). 

TTL Triggering— TTL position of trigger level 
control pre.sets for optimum triggering from 
TTL levels, in 50 mV, 0.1 V, and 0.2 V/div or ex- 
ternal trigger signals. 

Trigger Sources— Internal CH 1, internal CH 
2, external. TTL Threshold voltage, internal 
(with lOX probe) 1.4 V within ±0.3 V, Exter- 
nal (with lOX probe) 1.4 V within ±0.2 V. 



THgger Sensitivity in Normal Mode 



Coupling 


To 0.5 MHz 


At 5 MHz 


DC Internal 


0.3 div 


0.75 div 


DC External 


15 mV 


50 mV 


AC 


Requirements increase below 60 Hz 


P-P Auto Operation Sensitivity 


Coupling 


500 Hz to 
0.5 MHz 


0.5 to 
5 MHz 


DC. AC Internal 


0.5 div 


1.0 div 


DC. AC External 


35 mV 


70 mV 



External Trigger— Maximum Input Voltage: 
250 V (dc -E peak ac) at 1 kHz or less (same as 
vertical). Input R and C: * 1 MU paralleled by 
*47 pF. 



X-Y OPERATION 

Input— X-axis input is via the CH 1 connector; 
Y-axis input is via the CH 2 connector. 

X-Y Characteristics — Same as stated for ver- 
tical deflection, except deflection factor ac- 
curacy is ±4% from 0 to -i- 40°C over the center 
8 div. 

X-Axis Bandwidth — DC to 150 kHz. 

CRT AND DISPLAY FEATURES 

CRT — 8x10 div (0.632 cm/div) display. Ac- 
celerating potential is 2 kV. GH (P31) phosphor 
standard. 

Graticule — Internal, nonilluminated. 

DMM 

DC VOLTAGE 

Ranges — 2, 20, 200, and 1000 V (autoranging). 
Accuracy— Within 0.1% of reading, ±2 counts. 
Common-Mode Rejection— > 100 dB at dc, 80 
dB at 60 Hz with 1 kU imbalance. 
Normal-Mode Rejection— >30 dB at 60 Hz 
increasing 20 dB per decade to 2 kHz. 
Response — <1 s plus range step time 
( < 1 s/step). 

Input R— 10 MU ±2%. 

Maximum Input Voltage — ±1000 V (dc -e peak 
ac) between HI and LO inputs or between HI 
and chassis. ± 500 (dc + peak ac) between LO 
and chassis (LO Floating Voltage). 

AC VOLTAGE 

Ranges— 2, 20, 200, and 700 V (autoranging). 



Accuracy— Within 0.5% of reading, ±10 
counts, 40 to 500 Hz. 

Response Time— <5 s plus range step time 
(<1 s/step). 

Input Impedance— 10 MU paralled by * 70 pF. 
Maximum Input Voltage — 700 V RMS if 
sinusoidal. ± 1000 V (dc-E peak ac) between HI 
and LO inputs or between HI and chassis ± 500 
V (dc component) between HI and LO inputs. 
± 500 V (dc -E peak ac) between LO and chassis 
(LO Floating Voltage). 

RESISTANCE 

Ranges— 2, 20, 200, and 2000 kU. 
Accuracy— Within 0.6% of reading ±3 counts. 
Response Time — <5 s plus range step time 
(<1 s/step). 

Maximum Input Voltage — ±100 V (dc-E peak 
ac) between HI and LO inputs. 500 V (dc -e peak 
ac) between LO and chassis (LO Floating 
Voltage). 



OTHER CHARACTERISTICS 
Amplitude Calibrator — 0.3 V, accurate ±1% 
from 20 to 30°C, ±2% from -15 to -e55°C. 

POWER REQUIREMENTS 

Line-Voltage Range — 90 to 132 V ac or 180 to 
250 V ac. 

Line Frequency — 48 to 440 Hz. 

Maximum Power Consumption — 17 W. 
External DC Source— -e 9 to -e32 V. 

Charge Time— At least 16 hours for full 
charge. 

Operating Time — Internal NiCad batteries 
provide *1.6 hours of scope and DMM opera- 
tion, 10 hours of DMM-alone operation, or two 
hours of scope-alone operation at maximum 
trace intensity and 20 to 25 °C operating 
temperature. 



ENVIRONMENTAL 

Ambient Temperature — Operating: -15 to 
-e 55°C (Oscilloscope), 0 to -e 55°C (DMM). Non- 
operating: -25 to -e75°C. 

Altitude — Operating: Tb 9000 m (30,000 ft) 
maximum, decrease maximum temperature by 
1 °C/1000 ft from 5,000 to 30,000 ft. Nonoper- 
ating: Tb 15 000 m (50,000 ft) maximum. 
Vibration — 15 minutes along each of the 3 mqjor 
axes, 0.025 in. (0.06 cm) p-p displacement (4 g’s 
at 55 Hz) 10 to 55 to 10 Hz in 1-minute cycles. 
Humidity— Nonoperating: 5 cycles (120 hours) 
of MIL-E-16400G. Omit freezing and vibration 
and allow a post-test drying period at ^-25, 
±5°C and 20 to 80% relative humidity. 
Shock— Operating and Nonoperating: 30 g’s, 
sine, 11-ms duration. Tbtal of 12 shocks. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width, w/handle 


236 


9.3 


Height 


112 


4.4 


Depth, handle not extended 


371 


14.6 


Depth, handle extended 


458 


18.0 


Weight* 


kg 


lb 


Net. w/o accessories 


4.8 


10.6 


Shipping 


7.8 


17.1 
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To order, call your local Tektronix Sales Office, or call Tek’s National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 







